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1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

SUBJECT: Five-Year Review Report 
Army Creek Landfill Superfund Site 

FROM: ^mnQsp}/ebhj Asspciate/DipetTtor -
HlMipeiTOnd*Sire Remediation 

TO: Kl!thryn Hodgkiss, Acting Director . 
Hazardous Site Cleanup Division 

Attached for your signature is the Third Five-Year Review Report for the Army Creek Landfill 
Site in New Castle County, Delaware. I recommend that you sign the report. The trigger for this 
statutory five-year review was the signing of the Second Five-Year Review Report in September 
2004. 

As discussed in the report, the remedial action is expected to be protective in the long term. 
However, a protectiveness determination is being deferred until further information is obtained. 
Specifically, additional testing is required in order to evaluate the potential for offsite migration 
of landfill gas and soil vapor intrusion at buildings adjacent to the landfill. 

Direct contact threats have been addressed through capping of contaminated soil and waste 
material, installation of a fence, and institutional controls restricting use of the landfill property. 
All of the groundwater cleanup standards, with the exception of the standard for lead, have been 
attained at the property boundary. State implementation of a Groundwater Management Zone is 
preventing exposure to lead near the property boundary, and will continue to prevent exposure to 
site-related contaminants (e.g, iron and manganese) in groundwater beneath the landfill property 
after all of the groundwater cleanup standards have been attained at the property boundary. It is 
expected that the soil vapor intrusion evaluation can be completed within one year, at which time 
a protectiveness determination will be made. 

In order to be protective in the long term, the following steps must-be taken to address issues 
identified in the report: 

1 .• The Operation and Maintenance Plan must be modified so that groundwater and stream 
monitoring will continue following the termination of groundwater recovery operations. 

2. A comprehensive assessment of the soil vapor intrusion pathway must'be completed. 

3. The fate and transport of lead in groundwater at monitoring well MW-40 must be 
evaluated. , ' 

4. Woody vegetation.on the cap and within the drainage structures must be removed if it is 
interfering with the function of the cap system. 

' ' ' ^ 

5. Agency contact information on Site identification signs should be updated. 

4̂> Printed on 100% recycled/recyclable paper with 100% post-consumer fiber and process chlorine free.' 
Customer Service Hotline: 1-800-438-2474 
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Executive Summary 

The remedy for the Army Creek Landfill Superfund site (Site) in New Castle, Delaware, 
includes a landfill cap and the collection and on-site treatment of contaminated groundwater until 
cleanup levels are achieved. The Site achieved construction completion with the signing of the .; 
Preliminary Close Out Report on AprilS29, 1994. The trigger for this five-year review, was the 
signing of the second five-year review report on September 30, 2004. -

The remedial action is expected to achieve protectiveness in the long tenn. However, a 
protectiveness determination regarding the source control aspect of the remedy cannot be made 
based on existing data and is being deferred until further information is obtained. Specifically, • 
additional testing is required in order to evaluate the potential for offsite migration of landfill gas 
and soil vapor intrusion at buildings adjacent to the landfill. Direct contact threats have been 
addressed through capping of contaminated soil and waste material, installation of a fence, and 
institutional controls restricting use of the landfill property. All of the groundwater cleanup 
standards, with the exception of the standard for lead, have been attained at the property 
boundary. State implementation of a Groundwater Management Zone is preventing exposure to 
lead near the property boundary, and will continue to prevent exposure to site-related 
contaminants (e.g, iron and manganese) in groundwater beneath the landfill property after all of 
the groundwater cleanup standards have been attained at the property boundary. It is expected 
that the soil vapor intrusion evaluation can be completed within one year, at which time a 
protectiveness determination will be made. ' 

GPRA Measure Review 

As part of this five-year review, the GPRA Measures have also been reviewed. The GPRA 
Measures and their status are as follows: 

Environmental Indicators 

Human Health: Current Human Exposure Controlled (HEUC) 
Groundwater Migration: Contaminated Groundwater Migration Under Control (GMUC) 

As a result of this five-year review, EPA plans to change the Hurnan Health Environmental 
Indicator to: Insufficient Data to Determine Human Exposure Control Status 

Site-Wide RAU 

The Site was determined Site-Wide Ready for Anticipated Use (SWRAU) on June 27, 2006. 

As a result of this five-year review and the change to the Human Health Environmental Indicator, 
the SWRAU determination will need to be retracted. 



o/?/, 
' ^ 'NAL 

Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site name: Army Creek Landfill. 

EPA ID: DED980494496 

Region: 3 State: DE City/Gounty: New Castle/New Castle 

SITE STATUS 

NPL status: H Final n Deleted n Other (specify) 

Remediation status (chbose all that apply): D Under Construction' 
H Operating a Complete 

IVIultiple OUs?* H Y E S D N O Construction completion date: 04/29/94 

Has site been put into reuse? S YES D NO 

REVIEW STATUS 

Lead agency: s EPA D State D Tribe n Other Federal Agency 

Author name: Debra Rossi 

Author title: Remedial Project Manager Author affiliation: U.S. EPA, Region 

Review period: January 8, 2009 to August 2009 

Date(s) of site inspection: 05/22/09 

Type of review: 
D Post-SARA H Pre-SARA D NPL-Removal only 
n Non-NPL Remedial Action Site 
D NPLState/Tribe-lead 
D Regional Discretion 

Review number: n 1 (first) n 2 (second) H 3 (third) n Other (specify) 

Triggering action: 
D Actual RA On-site Construction at OU # 
D Actual RA Start at OU # 
D Construction Completion la Previous Five-Year Review Report 
D Other (specify) , 

Triggering action date: 9/30/04 

Due date: 9/30/09 
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Five-Year Review Summary Form (continued) 
' ' . ' -̂  

Issues: 

Post-attainment groundwater and stream monitoring is not currently required under the 
Consent Decree. 

A comprehensive assessment of the soil vapor intrusion pathway has not been performed. 

Lead levels in groundwater samples collected from boundary well MW-40 regularly 
exceed the current drinking water standard for lead. 

Woody vegetation on the cap and within the drainage structures may damage the cap liner 
or interfere with surface water drainage from the cap if not removed. 

Tall vegetation present on the cap during the Site inspection did not allow a detailed 
inspection of the cover system. 

. Agency contact information on Site identification signs is out of date. 

Recommendations and Follow-up Actions: 
•j 

Finalize New Castle County's draft addendum to the 1992 O&M plan, which addresses 
long-term groundwater and stream monitoring. Upon approval, the addendum will 
become enforceable under the Consent Decree. 

The potential for offsite migration of landfill gas and soil vapor intrusion at buildings 
adjacent to the landfill should be evaluated. 

Woody vegetation should be removed from the cap and drainage structures as necessary 
to ensure adequate drainage. 

Fate and transport of lead present in the Upper Potomac aquifer in the vicinity of well 
MW-40 should be evaluated. 

EPA should conduct a follow-up inspection of the cap and perimeter fence after the next 
mowing which is scheduled for'October-2009. 

New signs with accurate contact information should be posted at the Site. 
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Protectiveness Statement(s): 

The remedial action is expected to achieve protectiveness in the long term. However, a 
protectiveness determination regarding the source control aspect of the remedy cannot be made 
based on existing data and is being deferred until further informafion is obtained. Specifically, 
additional testing is required in order to evaluate the potential for offsite migration of landfill gas 
and soil vapor intrusion at buildings adjacent to the landfill. Direct contact threats have been 
addressed through capping of contaminated soil and waste material, installation of a fence, and 
institutional controls restricting use of the landfill property. All of the groundwater cleanup 
standards, with the exception of the standard for lead, have been attained at the property 
boundary. State implementation of a Groundwater Management Zone is preventing exposure to 
lead near the property boundary, and will continue to prevent exposure to site-related 
contaminants (e.g, iron and rhanganese) in groundwater beneath the landfill property after all of 
the groundwater cleanup standards have been attained at the property boundary. It is expected 
that the soil vapor intrusion evaluation can be completed within one year, at which time a ^ 
protectiveness determination will be made. 



Army Creek Landfill Superfund Site 
New Castle, Delaware 

Third Five-Year Review Report 

I. Introduction 

The purpose of the five-year review is to determine whether the remedy at a site is 
protective of human health and the environment. The methods, findings, and conclusions of 
reviews are documented in five-year review reports. In addition, five-year review reports identify 
issues found during the review, if any, and identify recommendations to address them. 

The United States Environmental Protection Agency (EPA) is preparing this five-year 
review report pursuant to the Comprehensive Environmental Response, Compensation arid 
Liability Act (CERCLA) §121 and the National Condngency Plan (NCP). CERCLA §121 states: 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the.site, the President shall review such 
rerhedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104J or 

< [106], the President shall take or require such action. The President shall report to the 
Congress a list of facilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews.. 

The Agency interpreted this requirement further in the NCP; 40 CFR §300.430(f)(4)(ii) 
states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and . 
unrestricted exposure, the lead agency shall review .such action no less often than every 
five years after the initiation of the selected remedial action. 

EPA Region 3 conducted the five-year review of the remedy implemented at the Army , 
Creek Landfill Superfund site (Site) in New Castle, Delaware. This review was conducted by the 
Remedial Project Manager (RPM) for the Site from January through September 2009. This 
report documents the results of the review. 

This is the third fivis-year review for the Site. The triggering action for this policy review 
was the issuance of the second five-year review on September 30, 2004. The five-year review is 
required because hazardous substances, pollutants, or contaminaints remain at the Site above 
levels that allow for unlimited use and unrestricted exposure. 



O'^/GA 

II. Site Chronology 

Table 1 - Chronology of Site Events 

\ EVENT 

New Castle County operated a municipal and industrial waste landfill at the 
fonner sand and gravel quarry. 

A Llangollen Estates residential well was determined to be impacted by 
contaminants from the landfill. 

Public water supply lines extended to Llangollen Estates and other communities 
in the vicinity of the Army Creek Landfill site (• 

New Castle County installed groundwater recovery wells in the Upper Potomac ; 
aquifer in order to prevent landfillleachate from reaching Artesian Water 
Company's Llangollen well field , 

Final listing on EPA Nafional Priorities List (NPL) -

New Castle County and EPA entered into an Administrative Order on Consent 
setting out the terms under which the County would perform a Feasibility Study 
(FS) to evaluate cleanup options for the Site. 

Operable Unit One (OUl) Feasibility Study (FS) made available to public 

Record of Decision (ROD) documenting selection of OUl cleanup plan signed 

EPA initiated Remedial Design (RD) for the landfill cap component of the OUl 
cleanup plan 

EPA initiated the Operable Unit Two (0U2) focused Remedial Investigation/ 
Feasibility Study (RI/FS) ' 

EPA completed RD for the landfill cap 

0U2 RI/FS and proposed remedial action plan made available to public 

ROD documenting selection of 0U2 cleanup plan signed, 

PRPs initiated 0U2 RD 

1 RD for 0U2 treatment plant approved by EPA 

1 18 PRPs entered into a Consent Decree with EPA and the State, agreeing to 
implement the remedies selected in the OUl and 0U2 RODs. 

E P A accepted PRPs' value engineering-driven modifications to EPA's landfill cap 
design - • 

PRP contractor mobilized to Site to begin QUI cap construcfion 

PRP contractor mobilized to Site to begin 0U2 groundwater treatment plant 
construction •' 

1 Final inspecfion of landfill cap conducted by EPA, the Delaware Department of 
Natural Resources and Environmental Control ( D N R E C ) and PRP group 

1 : : 1 

DATE . 

1960-1968 

1971 

1970-75. 

1973 

9/8/1983 

8/1/1984 

-8/21/1986 

9/30/1986 

3/31/1988 

8/6/1989 

. 8/8/1989 , 

3/18/1990 

6/29/1990 

10/1/1990 

7/23/1991 

9/12/1991 

January 
1992 

5/11/1992 

6/1/1992 

11/18/1993 
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' • EVENT 

Final inspection of treatment plant conducted by EPA, DNREC and PRP group 

Preliminary Close Out Report for OUl and 0U2 signed 

EPA approved Cap System Operation and Maintenance Plan (Cap System O&M 
Plan) 

EPA accepted Remedial Action (RA) Report documenting completion of landfill 
cap construction (OU 1 RA complete) 

EPA approved Army Creek Treatment Plant Operations & Maintenance Manual 

EPA accepted RA.Report documenfing completion of treatment plant 
construction (0U2 RA complete) . 

EPA completed first five-year review 

EPA completed second five-year review 

Pilot study initiated and groundwater recovery operations shifted to adjacent 
Delaware Sand and Gravel Landfill (DS&G) Superfund site . 

DNREC established a groundwater management zone (GMZ) at the Site and the 
adjacent DS&G site. - • ' 

EPA conditionally approved New Castle County's request to terminate Army 
Creek Remediafion Scope of Work-2. 

DATE 

12/21/1993 

4/29/1994 

9/14/94 

11/1/94 

6/12/1995 

9/29/1995 

11/25/1998 

9/30/2004 

October 
2004 

June 2006 

5/4/2009 

III. Background 

Physical Characteristics 

The Army Creek Landfill Superfiind site (Site) is located in New Castle, Delaware just 
east of the US Highway 13 (Dupont Highway) Penn Central railroad overpass and west of 
Delaware Route 9 (River Road) (Attachment 1). The landfill is bordered immediately to the 
north and west by the Penn Central railroad tracks and to the south and east by Army Creek. 
Another federal Superfund site, the Delaware Sand and Gravel Landfill (DS&G), is located 
immediately east of the Site, on the opposite side of Army Creek. In addition to the landfill, 
itself, the Site includes areas to the south and east where groundwater has become contaminated 
due to releases of hazardous substances from the Army Creek Landfill. Artesian Water 
Company's Llangollen well field is located one half mile south of the two sites. 

Land and Resource Use -

The Army Creek Landfill property is currently used as wildlife habitat. As part of the 
response actions undertaken at the Site, a mix of annual and perennial grasses and wild flowers 
were planted, in order to promote this use. Prominent visible features on the property include a 
security fence along the landfill perimeter, landfill gas vents, a drainage ditch and sedimentation 
basins, groundwater monitoring and recovery wells and a groundwater treatment plant. 

II 
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EPA recently approved New Castle County's proposal lo place fill material upon a low . 
lying portion of the Site property located south of the landfill. The fill material, which the 
County generates during utility excavations, maintenance of stormwater management ponds, etc, 
will be tested to ensure that it meets EPA's standards for protection of human health and the 
environment. Trees will be planted upon completion of the filling operation in order to reforest 
the area. 

The current land use for the surrounding area is residential and commercial. The 
Llangollen Estates housing development is located southwest of Llangollen Boulevard, between 
Dupont Highway and River Road. Additional private homes are located along River Road and 
Grantham Lane. It is anticipated that a mix of land uses similar to that described will continue 
into the future. 

The Upper Potomac aquifer underlying the two Superfund sites is a primary source of 
water for Artesian Water Company. The natural groundwater flow direction in the Upper. 
Potomac aquifer is toward the Delaware River. Near the Site, the groundwater flow direction is 
toward Artesian's Llangollen well field which is the largest pumping center in the area. Artesian 
Water Company supplies water to all area homes and businesses 

History of Contamination 

The 50-acre Army Creek Landfill is an abandoned sand and gravel quarry that was 
operated by New Castle County (the County) from ,1960 through 1968 for the disposal of two; 
million cubic yards of municipal and industrial waste. Groundwater'contamination was initially 
detected in 1971, when landfill leachate consfituents were discovered in a residential well in the 
Llangollen Estates housing development which lies south of, and adjacent to, the landfill. In 
1972, the County embarked on a groundwater monitoring program that identified a plume of 
landfill leachate indicator chemicals and hazardous substances migrating toward receptors 
downgradient of the landfill. 

Initial Response 

New Castle County initiated a groundwater monitoring program to determine the nature 
and extent of groundwater contamination in the Upper Potomac aquifer in 1972. In 1973, the 
County installed a series of groundwater recovery wells in the Upper Potomac aquifer between 
the landfills and the public water supply wells in order to intercept and contain the contaminant 
plume. In 1980, the County replaced some of these wells with new recovery wells located closer 
to the landfills in an effort to increase the rate of contaminant removal while reducing the rate of 
withdrawal of uncontaminated groundwater. In addition, Artesian's State-permitted withdrawal 
rate was reduced and capped and Artesian's water supply lines were extended to residences in 
Langollen Estates and along Grantham Lane. 

The Site was proposed for the National Priorities List (NPL) in October of 198 T and 
finalized on the NPL on September 8, 1983. In August 1984, New Castle County entered into an 

12 
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Administrative Order on Consent with EPA, under which the County performed-a Feasibility 
Study (FS) for the Site. The purpose of the FS was to review the data collected during prior 
investigations at the Site and to evaluate alternatives for controlling the sources of contamination 
as well as additional options for controlling the groundwater plume. In August 1986, the FS was 
made available to the public, starting the period for public comment. EPA identified its preferred 
remedial alternative for OUl during a public meefing on September 10, 1986. 

Basis for Taking Action 

Hazardous substances that have been released or detected at the Site during investigations 
include: 

Groundwater 

Benzene 
Bis(2-chloroethyl)ether 
Chlorodibromomethane 
1,2-Dichloroethane 
1,2-Dichloropropane 
2,4-Dinitrotoluene 
Methylene chloride 
N;Nitrosodimethylamine' 
2,4,6-Trichlorophenol 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 1 
Nickel 
Iron 
Manganese 

Stream Water 

Bis(2-chloroethyl)ether ( 
1,2-Dichloroethane 
Phenol 
Cadmium 
Chromium 
Iron 
Mercury 
Nickel 
Thallium 
Zinc, 

Recovery Well Disch: 
• / 

Benzene , 
Bis(2-chloroethyl)ether 
Bis(2-ethylhexyl)phthalate 
Chlorobenzene 
Chloroform 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
Ethylbenzene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Xylenes 

Sediments, 

Polynuclear aromatic hydrocarbons 
Phenol 
Arsenic 
Cadrriium ' 
Chromium 
Iron 
Lead 
Manganese 
Mercury 
Nickel 

, Zinc 

irge 

Aluminum 
Arsenic 
Barium 
Calcium 
Cobalt 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 

13 



°'"OINA, 

The groundwater constituents listed above were detected in samples collected by New 
Castle County and EPA from 1983 through 1984, at levels exceeding federal drinking water 
standards and/or water quality criteria.' 

Stream sampling was conducted by EPA in 1981 and 1988; by New Castle County in 
1983, and by the Delaware Department of Natural Resources and Environmental Control 
(DNREC) in 1985 and 1986. The following constituents were found in the water of Army, Creek 
at levels exceeding Water Quality Criteria established under the Clean Water Act (CWA)^ and/or 
Delaware Surface Water Quality Standards, as amended on February 2, 1990:'' BCEE, cadmium, 
iron, mercury and zinc. Among these substances, only the elevated levels of iron and BCEE 
were found to be attributable to discharges from the County's groundwater recovery wells. 
Leachate and runoff from the Army Creek Landfill and runoff from off-site areas were identified 
as additional potential sources of surface water contamination. 

IV. Remedial Actions 

The Remedial Action Objectives (RAOs) established for the Site are to: 

1. Prevent direct contact with buried wastes; 

2. Reduce infiltration of precipitafion and resulting generation of leachate and 
contamination of groundwater; 

3. Intercept contaminated groundwater as it,moves from the landfill and prevent the 
migration of groundwater contaminants to Artesian Water Company's Llangollen well 
field; 

4. Restore groundwater to its beneficial use as a potential drinking water source by reducing 
contaminant levels to Maximum Contaminant Levels (MCLs) established under the 
federal Safe Drinking Water Act beyond the Army Creek Landfill property boundary; and 

5. Ensure that groundwater recovery well discharges do not exceed the Delaware Surface 
Water Quality Standards that are protective of the designated uses of Army Creek/Pond. 

'Groundwater monitoring data were evaluated against the following criteria: proposed 
Maximum Contaminant Levels (MCLs) for public drinking water supplies. Secondary MCLs, 
and CWA Water Quality Criteria for Human Health. 

2 Surface water data were evaluated against CWA Toxicity Criteria for Freshwater 
Aquatic Life. . 

. ̂ Surface water data were compared with Water Quality Criteria for Protection of Aquatic 
Life (Fresh Acute and Fresh Chronic criteria) and Hurnan Health (Freshwater Fish and Water 
Ingestion). .•• 

14 



" " " " " ^A t 

Remedy Selection 

EPA managed the cleanup in two phases, issuing two RODs. The OUl ROD, signed on 
September 30, 1986, selected a source control and aquifer restoration remedy. The 0U2 ROD, 
signed on June 29, 1990, selected an appropriate treatment level for recovered groundwater prior 
to its discharge to Army Creek. The major components of the selected remedies include: 

1. Installation of a muUilayer cap over the Army Creek Landfill; 

2. Continued collecfion of groundwater using recovery wells until the cleanup levels are 
achieved; 

3. Construction, operation and maintenance of a water treatment plant capable of reducing 
the level of iron in the recovered groundwater to a concentration of 1 milligram per liter 
(mg/L) or less; and 

4. Groundwater and effluent quality monitoring. 

The OUl ROD specified a two-phased approach to remediafion: 

Phase I 

(1) Install a cap over the landfill 
(2) Confinue operafion of the recovery well network 
(3) Evaluate the effect of capping the landfill on leachate generation and groundwater 
quality over a five year period 

Phase II -

If necessary to control leachate generation, install upgradient groundwater controls in 
order to eliminate the lateral influx of groundwater into the western end of the landfill. 

Remedy Implementation 

In August 1989, EPA completed a Remedial Design (RD) for the landfill cap. The 
United States and the State of Delaware entered into a Consent Decree with 18 cooperating PRPs 
(Settling Defendants) on September 12, 1991 (United States v. BP America . et al.. Civil Action 
No. 91-409). In accordance with the Consent Decree, the Settling Defendants implemented the 
OUl Remedial Action (RA) and 0U2 RD and RA. The RD for the groundwater treatment plant 
was completed by the Settling Defendants and approved by EPA on July 23, 1991. In January of 
1992, EPA accepted a revised landfill cap design prepared by the Settling Defendants following a 
value engineering analysis of EPA's 1989 cap design. The contractor for cap construcfion, 
Sevenson Environmental Services, mobilized to the Site on May 11, 1992. The construction of 
the treatment plant was initiated on June 1, 1992 when C&T Associates, mobilized to the Site. 
RA contractors conducted construction activities as planned, with one notable exception. During 

15 



°'^'e/Am 

the grading activities in preparation for cap construction, buried drums were unearthed along the 
north side of the western end of the landfill. A drum detection and removal plan was prepared, 
approved by EPA and implemented. 

The major components of the cap construction work were the following: 

Site filling and grading necessary to achieve design contours and slopes for the cap 
system; 

Installation of 8 settlement markers 

Installation of 82 gas vents 

Placement of a 12-inch thick low permeability base layer for the geomembrane; 

Installation of 40 mil LLDPE (linear low density polyethylene) geomembrane (barrier 
layer); 

Installation of continuous polyetheylene web geonet above the geomembrane (drainage 
,, layer); , 

Placement of 18 inches of select fill material and 6 inches of top soil over the 
geosynthetic layers; and 

Seeding with annual and perennial grasses and a wildflower mix. 

A security fence was erected around the perimeter of the landfill. 

The major components of the treatment plant construction work were the following: 

Construcfion of treatment plant building and influent pump station; 

Installation of underground header piping to reroute the recovery well discharge water 
from Army Creek to the new pump station; 

Installation of cone aerators, chemical oxidant (hydrogen peroxide) tank, pH control 
tanks, lime tanks, polymer feed system, in-line mixers, upflow filters. Lamella thickener, 
sludge storage tank, filter press and flow meter; and 

Start-up and tesfing. 

On October 14, 1993, EPA, the State and the PRPs conducted a pre-final inspection of 
the landfill cap, which generated a short list of punch list items. The parties returned for a final 
inspection on November 18, 1993 and verified that all items had been satisfactorily completed. 
EPA, the State and the PRPs conducted a pre-final inspection of the treatment plant on December 

16 
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2, 1993. A final inspecfion of the treatment plant was conducted on December 21, 1993 and all 
punch list items discussed during the pre-final inspection were completed by January 3, 1994. 
Treatment plant effluent laboratory results submitted to EPA by letter report dated January 6, 
1994 indicated that the system was achieving performance standards and effluent was meeting 
the 1 mg/L discharge limit for iron. The Site achieved construction completion status when the 
Preliminary Close Out Report was signed on April 29, 1994. 

EPA and the State have determined that all RA construction activities performed to date 
were performed according to specificafions. As discussed in Secfion V, below, groundwater 
cleanup standards have been met at the property boundary for all Site-related contaminants 
except lead. In addition, a screening evaluation has shown that shallow groundwater is not a 
potential source of air pollufion in buildings adjacent to the landfill. In order to complete the soil 
vapor intrusion pathway analysis, the potential for off-site migration of methane gas will need to 
be evaluated. EPA expects to issue a Final Close Out Report once the soil vapor intrusion 
pathway has been fully evaluated and the groundwater cleanup standard for lead is attained at the 
property boundary. 

System Operation/Operation and Maintenance 

The Settling Defendants are conducting long-term operation and maintenance (O&M) 
activities in accordance with the plans, including any modifications, approved by EPA. The 
primary acfivifies associated with O&M have included the following: 

Collection of groundwater from a series of recovery wells located within the Upper 
Potomac aquifer, down gradient from the Army Creek Landfill and DS&G sites; 

Regular recovery well maintenance including pump inspection and repair or replacement; 

Treatment of recovered groundwater to remove iron; 

Testing and disposal of solids, primarily iron and lime, removed from the groundwater; 

Discharge of treated groundwater to Army Creek; 

Effluent testing to ensure compliance with Delaware Surface Water Quality Standards;'' 

Groundwater monitoring - Approximately three dozen groundwater monitoring wells in 
the Upper Potomac aquifer at the Army Creek Landfill and adjacent DS&G site (see 

'' Effluent testing has not been conducted since October 2004 when the Army Creek 
Landfill treatment plant was shut down in accordance with a pilot study proposal submitted by 
New Castle County (New Castle County Department of Special Services, 2004) and approved by 
EPA. 
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, Attachment 2) have been regularly tested for volatile organic compounds (VOCs), 
semi-volafile organic compounds (SVOCs), pesticides, herbicides and metals;^ 

• Regular inspection of the landfill cap, including vegetation, gas vents, surface water 
control features, and security fence; 

• Annual mowing of grass/wild flowers; 

• Annual survey of landfill settlement monuments;^ and • 

• Annua:l perimeter air monitoring.^ 

Since EPA's last five-year review for the Site, O&M costs have been incurred for the 
following activities: groundwater modeling and remedy optimization studies; installation of two 
new groundwater recovery wells; operation and maintenance of the groundwater recovery and 
treatment system; groundwater and stream sampling and testing; and cap maintenance activities. 
The average annual O&M costs for the past five years are presented in Table 2. Accounting for 
infiation, the annual O&M costs for 2004 and 2005 are generally consistent with the originally 
estimated annual cost of $600,000. The steep decline in costs reported for 2006 is attributable to 
the initiation of a pilot study in October 2004 which entailed the shut down of the Army Creek 
Landfill treatment plant and a shift from high, volume area wide pumping to low volume hot spot 
pumping. Continued cost reductions through 2008 were due primarily to authorized reductions 
in groundwater and stream monitoring activities. 

^ On July 12, 2007, E P A approved the discontinuation of pesticides, herbicides and 
metals (with'the excepfion of manganese and iron) analyses for groundwater samples. 

^ On September 24, 2007, EPA approved 5-year cycle for monument surveys. The last 
survey was conducted in December 2006 and the next survey will be conducted during the fourth 
quarter of 2011. -

^On July 16, 2002, EPA approved Settling Defendants' request to discontinue air 
monitoring based on the results of eight years of monitoring. The monitoring data indicate that 
the landfill is contribufing only minimal amounts of VOCs to the ambient air and that the VOC 
concentrations in ambient air do not present an unacceptable risk to human health. 
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Table 2 - Annual System Operation and Maintenance Costs 

Year 

2004 

2005 

2006 

2007 

( 2008 

Total AnniialCost Rounded to Nearest $10,000 

$710,000 ' 

$850,000 

$500,000 

$280,000 

$160,000 

V. Progress since the Last Five-Year Review 

EPA determined, based on its last fiye-year review, that the OUl remedy was protective 
in the short-term because additional treatment is provided by Artesian Water Company to address 
BCEE in the groundwater at the Llangollen well field. A protectiveness determination regarding 
the 0U2 remedy was deferred until further information could be obtained concerning levels of 
BCEE and pesticides in the fish that inhabit Army Creek and patterns of human consumption of 
fish from the creek. 

In connection with these determinafions, EPA's Second Five-Year Review Report 
identified several issues requiring follow-up which are identified in Table 3, below. 

Table 3 - Issues Identified during EPA's Second Five-Year Review 

Issue 

The groundwater cleanup standards established in the 
Consent Decree are not sufficiently protective. 

BCEE is present in the Llangollen well field at 
concentrations that exceed the State's interim advisory 
level for BCEE in drinking water supplies. 

When groundwater recovery operations are terminated, 
groundwater elevations will rise. Potential impacts on 
Army Creek Landfill and DS&G, groundwater quality ' 
and Army Creek are not known. 

Currently 
Affects 

Protectiveness 
(Y/N) 

• N 

N 

N 

Affects Future 
Protectiveness, 

(Y/N) 

Y 

Y 

, Y 
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Issue 

BCEE and pesticides are present in treatment plant 
effluent at concentrations that exceed State water quality 
standards for the protection of human health (based on 
ingesfion of contaminated fish). 

The groundwater monitoring program currently being 
implemented at the Site in accordance with the O&M 
plan is inadequate. : 

Land and groundwater use restrictions are not specified in 
the RODs and are not in effect. 

The effluent Toxicity Reduction Evaluation has not been 
concluded. ' 

Currently 
Affects 

Protectiveness 
(Y/N) 

Y 

N 

N • 

N 

Affects Future 
Protectiveness 

' (Y/N) 

Y 

Y 

Y 

N • 

These issues have been addressed or resolved as described in the following summary. -

Resolufion of Issues Idenfified in EPA's Second Five-Year Review Report 
t' I • 

The Agency's Second Five-Year Review Report recommended a ROD amendment in 
order to establish risk-based cleanup standards for groundwater in the Upper Potomac Aquifer. 
The Report states, "In order to be protective, the remedy must prevent exposure to site-related 
contaminants at levels which, in aggregate, exceed the acceptable 1 X 10"̂  to I X 10^ cancer risk 
range or present unacceptable non-cancer health risks (i.e., levels which are associated with a 
Hazard Index greater than 1.0)." This recommendation was intended to address the absence of a 
site-specific groundwater cleanup standard for BCEE, which is present in the Upper Potomac 
aqijifer. Groundwater monitoring data obtained since EPA conducted its last five-year review 
has made it apparent that the BCEE plume in the Upper Potomac aquifer is the result of 
uncontrolled releases from the Drum Disposal Area at the adjacent DS&G site where additional 
response actions are being planned and undertaken in order to address the concern. Therefore, 
EPA has withdrawn its recommendation to amend the Army Creek Landfill ROD. 

It was further recommended that Artesian Water Company continue to treat groundwater 
extracted from its Llangollen well field with granular acfivated carbon in order to remove BCEE 
from the water that enters its distribution system. Artesian has continued to provide treatment of 
water obtained from the Llangollen well field in compliance with the State's interim advisory 
level for BCEE in public drinking water supplies. 

In addition, EPA recommended that New Castle County implement its proposal (New 
Castle County Department of Special Services, 2004) to suspend operation of the Army Creek 

20 



'^f^lGlN, ̂AL 

Landfill groundwater recovery and treatment system for a one-year period, while pumping a 
substantially smaller volume of highly contaminated groundwater from extraction well PW-1 at 
the DS&G site. The primary purpose of this pilot study was to determine whether rising 
groundwater elevations following the terrninafion of pumping at the Army Creek Landfill well 
field would cause new releases of contaminants to groundwater or Army Creek. An additional 
objective was to evaluate focused source control measures as an alternative to the high-volume 
groundwater extraction needed to maintain a groundwater divide between the Superfund sites 
and Artesian Water Company's Llangollen well field. 

The pilot study began in October 2004 and EPA approved several extensions through 
May 4, 2009, when EPA notified New Castle County that renewed operation of the Army Creek 
Landfill groundwater collection and treatment system would not be required. Based on the 
results of extensive groundwater and stream monitoring programs in effect during the course of 
the pilot study, the suspension of pumping at the Army Creek Landfill well field has not resulted 
in new releases of contamination from the Army Creek Landfill waste management area. 

However, BCEE and other contarriinants, including benzene, continue to be released from 
the Drum Disposal Area of the DS&G site into the Upper Potomac Aquifer where they are 
captured by well PW-1. In addition, a down gradient portion of the BCEE plume, which was 
previously captured by the Army Creek Landfill recovery wells, is now migrating, unimpeded, 
toward the Llangollen well field where extracted groundwater is treated with activated carbon to 
remove BCEE prior to distribution- Renewed pumping from the^Army Creek Landfill well field 
is not considered an effecfive means of addressing this contaminafion. Stakeholders, including 
Artesian Water Company, the State of DelaWre, Settling Defendants at the DS&G and Army 
Creek Landfill sites and EPA, have discussed the option of addressing the BCEE treatment that 
Artesian Water Company is providing through the Superfund program. 

As specified in the Second Five-Year Review Report, EPA deferred a protectiveness 
statement for the 0U2 remedy until further information could be obtained concerning levels of 
BCEE and pesticides in the fish that inhabit Army Creek, and patterns of human consumption of 
fish from the creek. This informafion was to be collected one year following the initiation of 
New Castle County's pilot study, when it was expected that the extraction and treatment of 
groundwater from the Army Creek Landfill recovery well network would be resumed and the 
treated groundwater would be discharged to Army Creek. Pumping from the Army Creek 
Landfill well field has not been resumed and, as discussed below, will not resume in the future. 
Consequently, groundwater containing BCEE and the pesticide dieldrin will not be discharged 
from the Army Creek Landfill treatrnent plant to Army Creek. Since effluent discharge to Army 
Creek vvas discontinued, BCEE concentrations in surface water have fallen to levels which do not 
pose a threat to human health. Both dieldrin and heptachlor epoxide continue to be detected in 
surface water at levels which exceed State Water Quality Criteria. However, upstream and 
downstream concentrations of these contaminants have been generally consistent and it does not 
appear that these exceedances are associated with the Site. Therefore, EPA has withdrawn its 
recommendation to assess human health risks associated with the consumption offish in Army 
Creek. 
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The Second Five-Year Review Report recommended that the O&M plan for Scope of 
Work-2 (Roy F. Weston, February 1992) be modified to incorporate additional groundwater 
monitoring locafions and analyttcal parameters, i.e., BCEE. Although New Castle County 
declined to amend the O&M plan for Scope of Work-2, the County submitted a comprehensive 
groundwater monitoring plan with its 2004 pilot study proposal. This plan, and subsequent 
modifications approved by EPA, have provided for a robust groundwater monitoring program 
and adequately address the Agency's concern about this matter. 

The Second Five-Year Review Report states that land and groundwater use restrictions 
were not specified in the RODs and were not in effect, and recommended that the ROD be 
amended in order to establish these institutional controls. After issuing the report, EPA 
recognized that Secfion XIII (Site Access) of the 1991 Consent Decree established land use and 
property conveyance restrictions which are sufficient to protect the landfill cap and other 
remedial components and prevent exposure to contaminated materials in the waste management 
area. In addition, groundwater use restrictions have been in effect at the Site since June 2006, 
when DNREC's Division of Air and Waste Management and Division of Water Resources 
entered into a Memorandum of Agreement establishing a groundwater management zone (GMZ) 
at the Site. The GMZ places restrictions on the installation of new public or domestic water 
supply wells in order to prevent exposure to contaminated groundwater. 

Finally, the Second Five-Second Five-Year Review Report recommended that New 
Castle County continue its effluent Toxicity Reduction Evaluation (TRE) upon recommissioning 
of the Army Creek Landfill groundwater recovery and treatment system. As discussed below, the 
Army Creek Landfill groundwater recovery and treatment system will not be operated in the 
future. Therefore, the TRE recommendation is no longer relevant. 

In addition to the follow-up actions summarized above, the following progress has been 
made at the Site: 

1. Since October of 2005, groundwater in the Upper Potomac aquifer at the Army Creek 
Landfill property boundary has met the cleanup levels specified in the OUl ROD and the 
Consent Decree. EPA approved New Castle County's request to terminate groundwater 
collection, treatment and monitoring activities under Scope of Work-2 of the Consent Decree on 
May 4, 2009. 

2. New Castle County agreed to confinue groundwater and stream monitoring following the 
termination of Scope of Work-2 and, in June of 2009, submitted a draft addendum to the 1992 
O&M plan in order to provide for long-term monitoring. EPA is currenfiy reviewing this 
document. 

3. Shallow groundwater samples were collected from wells along the northwest landfill 
boundary in order to assess the potential for soil vapor intrusion at buildings adjacent to the 
landfill. EPA determined that shallow groundwater at the Site is not a potenfial source of indoor 
air pollution. 
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VI. Five-Year Review Process 
I • • • ' . • • , 

Administrative Components 

The Settling Defendants and DNREC were notified that EPA was conducting a five-year 
review of the Army Creek Landfill site in January 2009r The five-year review team was led by 
Debra Rossi, EPA's RPM for the Site, and included EPA's oversight contractor and members of 
EPA's technical advisory staff with expertise in hydrogeology, air pathway analysis, ecology and 
risk assessment. State Project Manager John Cargill assisted in the review as the representative 
for the support agency. , 

EPA began the five-year review for the Site in January of 2009. The components of the 
five-year review include: 

• community involvement; 
• document review; 
• data review; 
• Site inspection; and 
• report preparation : , . 

Community Involvement 

EPA distributed a fact sheet to the local community, elected officials and other 
stakeholders in July of 2009. The fact sheet explained the five-year review process, provided 
point of contact, information and a website address for additional Site information, and invited 
comments and questions regarding the Site. Upon completion of the review, EPA will send an 
additional fact sheet announcing the online availability of this Third Five-Year Review Report 
and summarizing the results of the review. 

Following distribution of the fact sheet, several local residents contacted EPA to inquire 
about groundwater and drinking water sampling frequency and results and the health effects of 
contaminants found in groundwater at or near the Site. Questions were referred to EPA's RPM 
who contacted each of the residents to answer questions and provide data. 

Document Review 

This five-year review consisted of an examinafion of relevant documents including 
facility inspection reports, groundwater and stream monitoring reports and Artesian's annual 
water quality report (available at www.artesianwater.com). The groundwater cleanup standards , 
(see Attachment 3) established in the Consent Decree and Delaware Water Quality Criteria listed 
in the 0U2 ROD were also reviewed. 
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Data Review 

Facility Inspecfions 

Facility inspection reports have documented routine maintenance activities, such as 
mowing, removal of shrubby vegetation from the landfill cap, minor fence and gate repairs and 
clearing of vegetation from drainage ditches. 

In addition, annual settlement monument surveys conducted through 200,6 have 
documented uniform settlement across the cap with relatively little settlement occurring since 
1998. The most recent settlement monument survey report documented that one of the 
monuments was reported destroyed during the 2006'survey. In 2007, EPA approved a reduction 
in the frequency of settlement monument surveys to once every five years. 

Groundwater Elevations and Potentiometric Surface Maps 

Groundwater elevations and potentiometric surface maps for the Upper Potomac aquifer 
are generated by New Castle County's contractor each quarter, and submitted to EPA and the 
State in the pilot test quarterly status reports. 

'I Groundwater flow patterns in the Upper Potomac aquifer in the vicinity of the Site are 
controlled by regional pumping. For more than 30 years, until the pilot test began in 2004, the 
principal regional pumping was from the Army Creek Landfill groundwater recovery well,field 
and Artesian's Llangollen well field. Suspension of pumping from the Army Creek Landfill 
recovery wells has had two principal effects on regional groundwater:' 

, K ' • . . . • • 

1. The vertical leakage.rates have decreased at locations where there is hydraulic 
communication between contaminant source areas in the Columbia aquifer, and the 
underlying Upper Potomac aquifer.. There has been a corresponding reduction in the 
release of contaminants from the source areas into the Upper Potomac aquifer; 

2. The direction of groundwater flow in the Upper Potomac has generally become more 
southward to southeastward toward the Delaware River, which is the natural discharge 
point, and toward the Llangollen well field, instead of westward toward the Army Creek 
Landfill recovery wells. . , . 

Water level measurements in the Columbia Formation show some locations where there 
appears to be direct hydrauHc communication between the Colurnbia Formation and the 
underlying Upper Potomac Formation, with water levels within the Columbia rising and falling 
in tandem with changes in the Upper Potomac. However, water levels measured at the Army 
Creek Landfill gas vents showed only a minimal response to wide fluctuations in pumping and 
potentiometric head within the Upper Potomac. This observation may suggest restricted 
hydraulic communication between the landfill and the Upper Potomac aquifer.. 
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Groundwater Monitoring 

Approximately three dozen wells screened in the Upper Potomac aquifer have been 
monitored in connection with the Army Creek Landfill and DS&G Superfund sites. The Army 
Creek Landfill Consent Decree requires the attainment of site-specific groundwater cleanup 
standards at four wells located near the Army Creek Landfill property boundary. The "boundary" 
wells, BW-1, BW-2, BW-3 and MW-40, have been sampled and tested for VOCs, herbicides, 
pesticides and metals on a quarterly basis since June of 1994.̂  During the last five-year review 
period (1999 - 2004), benzene and 1,2-dichloroethane were found in groundwater samples 
collected from the boundary wells at concentrations that exceeded the cleanup levels. In 
addition, BCEE was found at the boundary wells'at levels well above EPA's risk-based standard 
and the State's interim advisory level. Since October 2005, the^groundwater quality at the 
boundary wells has consistently met the cleanup standards specified in the Consent Decree. 
However, levels of BCEE at boundary wells BW-1 and BW-2 confinue to exceed the State's 
interim advisory level, and dissolved manganese concentrations (wells BW-I and BW-2) and 
iron concentrations (well BW-1) exceed EPA health-based standards. In addition, lead levels in 
samples collected from boundary well MW-40 have repeatedly exceeded the current drinking 
water standard for lead since 2002. The BCEE in the groundwater of the Upper Potomac aquifer 
has been traced back to an inadequately controlled source area at the DS&G site. Additional 
response actions are being implemented at that site in order to address the release and EPA will 
conduct a five-year review of that site in 2010.- Elevated levels of iron and/or manganese are 
present primarily at the eastern lobe of the Army Creek Landfill (monitoring wells MW-28, MW-
29, MW-31).and within the plume of organic (benzene and BCEE) contaminants originating 
from the Drum Disposal Area at the DS&G site. Fluctuating levels of iron and manganese have 
been observed at monitoring well P4, near the western end of the Army Creek Landfill. Iron and 
rrianganese occur naturally in the aquifer matrix. These metals dissolved into groundwater under 
the anaerobic conditions which rapidly developed as waste in the landfill decomposed and 
aerobic biodegradation of organic materials depleted oxygen levels within the aquifer. The 
migration of these metals is expected to be inhibited as the impacted groundwater flows into 
aerobic zones where the iron and manganese will become oxidized and form precipitates which 
will be incorporated jnto the geologic material. 

EPA's Second Five-Year Review Report identified several metals (aluminum, antimony, 
arsenic, barium, chromium, mercury, thallium and vanadium) which,were found in groundwater 
samples collected from specific monitoring vvells (MW-20, MW-28 and 18) at concentrafions 
which exceed the groundwater cleanup standards specified in the Consent Decree (Attachment 3) 
or EPA health-based standards. Among these metals, only arsenic and thallium were found at 
concentrations exceeding cleanup standards and/or health-based standards during this five-year 
review period. Samples containing levels of concern were obtained from wells located on the 

EPA approved the discontinuation of pesticide monitoring at the boundary wells in 
March of 2006. In July of 2007, EPA approved New Castle County's proposal to discontinue 
testing for metals other than iron and manganese at the boundary wells, and to reduce the 
groundwater monitoring frequency. ; ' , 

^These constituents were found at concentrations that would present an excess lifetime 
cancer risk greater than 1 in 10,000 or an unacceptable non-cancer risk (i.e., levels that 
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Army Creek Landfill property (wells MW-28 and/or 18), an area which is not subject to the 
attainment of groundwater cleanup'standards under the Consent Decree. Groundwater 
monitoring results for this, review period are included in Attachment 4. 

Effluent Monitoring 

While the groundwater treatrnent plant was operating, BCEE and the pesticide dieldrin 
were detected in the treatment plant effluent at concentrations exceeding the State Water Quality 
Criteria for Protection of Human Health (Freshwater Fish Ingesfion). Effluent monitoring has 
not been conducted since 2004 when the treatment plant was shut down for the pilot study. 

Artesian Monitoring Reports/Data 

Artesian's 2004 through 2008 Water Quality Reports were reviewed. The Water Quality 
Reports for northern New Castle County show that the water meets State and federal drinking. 
water standards for regulated contaminants."^ Treated water collected at the Llangollen pump 
station consistently met the State interim standard for BCEE in drinking water. 

Surface Water and Sediment Monitoring 
\ ' • • • 

During the course of the pilot study, water levels within Army Creek and Army Pond 
have not changed significantly and no effects on habitat have been observed. 

Surface water and sediment samples were collected from seven locations (A through G) 
~ in Army Creek from October 2004 though April 2007 (see results and sample locations in 
Attachment 5), and tested for TCL/TAL parameters. For the purpose of this five-year review, 
test results for water were compared with Delaware Water Quality Criteria for Protection of 
Aquatic Life and Delaware Water Quality Criteria for Protection of Human Health (based on fish 
ingestion). Delaware Water Quality Criteria for contaminants with concentrations exceeding the 
standards are presented in Table 4a. The test results that exceeded water quality standards at 
each sampling location are presented in Table 4b. r , 

Since effluent discharge to Army Creek was discontinued in 2004, BCEE concentrations 
in surface water have fallen to acceptable levels. BCEE concentrafions in Army Creek have met 
the Delaware Water Quality Criterion since April of 2005. Both,dieldrin and heptachlor epoxide 
continue to be detected in surface water at levels which exceed Delaware Water Quality Criteria 
for protection of human health (based on fish consumption). However, the contaminants 
idenfified are consistent with what would be expected in an area formerly used for agriculture 
and in the vicinity of wetlands which were likely historically treated for mosquito control. In 

. ' • . [ • ,; 

correspond to a Hazard Quotient greater than 1). -

'° In 2004, Artesian reported a violation for fluoride which is added to drinking water in 
order to,help prevent tooth decay. A short-term spike in the fluoride concentration caused by an 
equipment malfunction was resolved within one day. Artesian issued a public nofice to the 
affected areas. 

1 - ' , • 
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addition, the upstream and downstream concentrations have been generally consistent and it does 
not appear that the exceedances are associated with the Site Storm water run-off is a likely 
contributor of these contaminants to the surface water in Army Creek. Lead, which was detected 
in surface water during the last five-year review period at concentrations exceeding a Delaware 
Water Quality Criterion for the protection of aquatic life, was not detected at levels of concern in 
any of the 70 surface water samples collected during this five-year review period. 

Sediment samples were collected from seven locafions in Army Creek immediately after 
the surface water samples were collected, and were analyzed for TCL/TAL parameters. For the 
purpose of this five-year review, test results were compared with EPA,Region 3 BTAG 
Freshwater Sediment Screening Benchmarks (2005). 

' Several polynuclear aromatic hydrocarbons and pesticides were present in sediment 
samples collected from Army Creek at concentrations exceeding the screening levels. The 
frequency and magnitude of these detections were greatest at sampling stations D, E, F and G. 
Station G is the upstream, or background, sampling location and station D is adjacent to an 
outfall which receives run-off from Route 13. Metals were also present in sediments at 
concentrations that exceed the screening levels: Arsenic, cadmium, copper, lead, manganese, 
nickel and/or zinc were detected above screening levels at mulfiple sample locations. .Mercury 
concentrations exceeded the screening level in samples collected from stafion A. Iron 
concentrations exceeded the-screening level in samples collected at all of the sampling stations. 
The exceedances were minimal and upstream and downstream concentrations were generally , 
consistent. It does not appear that these exceedances are associated with the Site. " 

Table 4a - 2004 State Water Quality Criteria (^g/L) 

Analytical Parameter 

Alpha-BHC 
Beta-BHC 
BCEE 
Bis(2-ethylhexyl)phthalate 
4,4'-DDD 
4,4'-DDE ' 
4,4'-DDT 
Dieldrin 

Heptachlor Epoxide 
Iron 

Acute' 

NA 
NA 
NA 

NA 
1.1 
1.1 
1.1 

0.24 

NA 

NA 

Chronic' 

NA 
NA 

, NA 

, NA 
0.0010 
0.0010 
0.00,10 
0.056 " 

•NA 

1,000 

Human Health -
Systemic^ 

NA 
NA 
NA 

620 
0.037 
0.037 
0.037 
0.043 

0.0046 

NA 

Human Health -
Carcinogenic^'^ 

0.0048 
0.017 
0.53 

., 2.2 • 
0.00022 
0.00022 
0.00022 

0.000054 

0.000039 

• • • N A 

' Criterion for protection of freshwater organisms 
^ Criterion for protection of human health based on fish consumption 

Concentration translates to an upper bound worst case risk managerrient level of one excess 
cancer in a population of one million (1 x 10'̂ ) over a 70 year lifetime. 
NA - Not applicable or not available 
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Table 4b - Surface Water Contaminant Concentrations Exceeding State Water Quality 
Criteria (ng/L) (October 2004 - April 2007) 

Analytical Parameter 

Alpha- BHC 
Beta - BHC 
BCEE 
Bis(2-ethylhexyl)phthalate 

DDD 
DDE 

1 ' ' 

DDT 
Dieldrin 

Heptachlor Epoxide 

Iron 

Sample Loca 
SWA 

1.8 
7.6 

0.0084 

0.0039 ' 

0.0 n 
0.014 
0.008 
1,310 

SWB 

2.2 
54 
4.5 

0.013 
0.012 

0.0027 

46,900 

SWC 

0.93 
7.2 
4.1. 

I 

0.002 
0.0039 
0.015 
0.0047 

0.0025 

0.0022 
0.012 

SWD" 

0.024 

12 
8.2 
6.4 
4.8 
4.5 
4.8 
0.026 
0.036 
0.0075 

0.0044 

0.01 
0.011 
0.061 . 
1,170 
10,100 

tion 
SWE 

0.017 

48 
4.6 

0.002 
0.0027 
0.01 -

0.0068 
0.0073 

0.016 

1,060 

SWF 
0.011 

0.69 
16 

0.0016 

0.0033 
0.0076.-
0.011 
0.0078 
0.0053 
0.017 

1,070 
• • 

SWG^ 

0.0039 
0.0077 

0.0083 
0.0071 

0.025 

1,290 

Notes: ' . 
1. At each location, six quarterly samples were analyzed for pesticides and eleven quarterly 
samples were analyzed for SVOCs and metals during the review period. 
2. Data qualifiers are given in Attachment 5 of this report. 
^ Sample location SWD is adjacent to an outfall which collects run-off from Route 13. . 

Sample location SWG is a background location upgradient of the landfill. 

Additionally, EPA completed a screening-level risk assessment for a swimmer exposed to 
surface water and sediment in Army Creek, based on test results for surface water and sediment 
samples collected from October 2004 through October 2005. No unacceptable risks were found 
for this exposure scenario. 

Site Inspection 

EPA's remedial action oversight contractor, CDM, conducted a Site inspection on May 
22, 2009. The purpose of the inspection was t6 assess the protecfiveness of the remedy by 
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evaluafing the integrity of the landfill cap system. 

The landfill cover generally appeared to be in good condition, although tall, dense 
vegetation prevented a detailed inspection of the cap system. The Cap System O&M plan calls 
for annual mowing of the landfill cap in order to facilitate use of the Site as wildlife habitat.. 
During the Site inspection, thick, high vegetation, including woody brush and small trees (three 
to five feet tall) was observed on the landfill cover. Trees up to eight feet tall, as well as 
phragmites and shrubs, were observed within the drainage swales. Areas of the perimeter fence • 
were also covered with thick vegetation. A temporary repair of a gap in the fence was observed 
along the northern fence segment in the eastern lobe of the landfill. An animal burrow was 
observed at the eastern toe of the landfill." Methane monitoring at selected gas vents indicated 
that the vents were properly functioning. Signage for the Site is out of date, providing regulatory 
agency phone numbers which are no longer valid. 

Interviews 

^ Mr. Joseph DiNunzio of Artesian Water Company was interviewed on July 20, 2009 
regarding the configuration of the carbon treatment system at the Llangollen well field and 
Artesian's water testing program. Mr. DiNunzio explained that the carbon filtration system 
consists of three filter sets, each comprised of a lead filter and a polishing filter. Effluent from 
the lead filter is tested monthly for BCEE. Once break-through is detected at the lead filter, the 
polishing filter is moved to the lead position and a new polishing filter is installed. Water quality 
is tested quarterly at the Llangblleri pump station. 

State Project Manager John Cargill was interviewed in June 2009 regarding the existence 
of any private water supply wells in the vicinity of the Army Creek Landfill. State records 
indicate that, until recently, a residence located southeast of the Arrny Creek Landfill and east of 
Route 9 was served by a private water supply well. The State installed a household water 
treatment system there in 2000 after BCEE was detected in a water sample. In 2008, the affected 
well was taken out of service and the household began obtaining water from Artesian Water 
Company. The other homes and businesses in the vicinity of the Site are also served by Artesian, 

VII. Technical Assessment 

Ouestion A: Is the remedy functioning as intended bv the decision documents? 

EPA's review of documents, ARARs and risk assumptions, as well as the results of the 
Site inspection, indicate that the remedy is functioning as intended by the RODs. -

'' Settling Defendants excavated the soil around two burrows in the landfill cover in 1994 
and determined that the liner beneath the burrows had not been damaged. In a letter dated'July 
16, 2002, EPA approved the Army Creek Landfill Trust Fund Technical Steering Committee's 
request to discontinue a groundhog control program provided that the integrity and effectiveness 
of the landfill cover system is maintained. 
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The landfill cap has achieved the remedial objectives of preventing direct contact with 
buried wastes and reducing infiltration of precipitation and resulting leachate generation and 
groundwater contamination. The Site fence is maintained and is limiting access to the Site. The 
effecfive implementation of institutional controls has prevented uses of the landfill property that 
could compromise the effectiveness of the remedy. Maintenance of the cap, drainage structures 
and fence has, for the most part, been effective. Recommendations for improving the 
effectiveness of the maintenance acfivifies are given in Secfion IX, below.' 

• ( 

Since October 2005, the groundwater quality at the boundary wells has consistently met 
the cleanup standards specified in the Consent Decree. However, levels of BCEE at boundary 
wells BW-1 and BW-2 confinue to exceed the State's interim advisory level; and dissolved 
manganese concentrations at wells BW-1 and BW-2 exceed EPA's health-based standard. In 
addition, lead levels in samples collected from boundary well MW-40 have repeatedly exceeded 
the current drinking water standard for lead since 2002. The BCEE contamination has been 
traced back to the Drum Disposal Area of the DS&G site where additional response actions are 
being implemented.in order to contain the source area. Elevated levels of manganese at the 
boundary wells appear to be associated with the plume of organic contaminants emanating from 
the DS&G site. 

^ In 2006, the State established a groundwater management zone which will prevent 
exposure to BCEE originating from the DS&G site and elevated levels of metals (arsenic, iron, 
lead, manganese, thallium) present in groundwater near the Army Creek Landfill property. 
Groundwater and stream monitoring should be continued in order to monitor the continued 
protectiveness of the remedial action. 

Ouestion B: Are the exposure assumptions, toxicity data , cleanup levels and remedial action 
objectives (RAOs) used at the time of the remedy selection still valid? 

Changes in Exposure Pathways or Assumptions and RAOs: 

In selecting the OUl and 0U2 remedial actions, EPA considered the following potential 
human exposure scenarios: residential use of contaminated groundwater in the Upper Potomac 
aquifer; exposure to surface water and sediment in Arrny Creek; and ingestion of contaminated 
fish. Exposure of aquatic organisms to contaminated surface water and sediment in Army Creek 
was also considered. These exposure scenarios continue to be relevant. However, during the 
remedy selection process, EPA did not consider the potential for exposure to Site-related 
contaminants as a result of soil vapor intrusion. As discussed in Secfion VIII of this report, 
additional studies are necessary in order to fully evaluate this potential exposure pathway. 

During the OUl RI, a formal baseline human health risk assessment was not conducted. 
Consequently, risk- and health-based cleanup standards were not developed and the cleanup 
standards for groundwater, which are to be met beyond the Army. Creek Landfill property 
boundary, are MCLs. The RODs and the Consent Decree do not specify groundwater cleanup 
standards for contaminants which lacked MCLs. However, in order to be protective, the remedy 
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must prevent exposure to site-related contaminants at levels which, in aggregate, present a risk 
that exceeds EPA's cancer benchmark value of 1 in 10,000 or unacceptable non-cancer health 
risks (i.e., levels which are associated with a Hazard Index greater than 1.0). 

As part of this five-year review, a simple risk assessment was performed using laboratory 
analytical results for groundwater samples collected from the boundary wells from July 2006 
through April 2009. Risks were estimated assuming that residents would come into contact with 
groundwater through ingestion, dermal contact and inhalation via showering. 

• . • / ' • . , 

The risk assessment shows that exposure to the levels of BCEE found at boundary wells 
BW-1 and BW-2 would result in a cancer risk that exceeds EPA's cancer benchmark value of 1 
in 10,000; exposure to the levels of iron and/or manganese found at these wells would result in 
adult and child non-cancer risks that exceed EPA's non-cancer threshold value of 1:0. For 
boundary wells BW-3 and MW-40, allrisks are below EPA's threshold and benchmark criteria. 
As discussed above, groundwater contamination at boundary wells BW-1 and BW-2 has been 
attributed to a source at the DS&G site. 

Lead levels in groundwater samples collected from boundary well MW-40 have 
repeatedly exceeded the current 15 ^g/L drinking water standard for lead, as stated above. Lead 
at Superfund sites is regulated based on blood-lead concentration. EPA and the Centers for 
Disease Control and Prevention have determined that childhood blood lead concentrations at or 
above 10 micrograms of lead per deciliter of blood (|ag/dL) present risks to children's health. The 
EPA risk reduction goal for contaminated sites is to limit the probability of a child's blood lead 
concentration "exceeding 10 |ag/dL (the P10) to 5% or less' after cleanup. The Integrated 
Exposure Uptake Biokinefic (lEUBK) model was used to determine if consuming drinking water 
with the average lead concentration found in groundwater samples from well,MW-40 would 
cause the P10 to exceed 5%. According to the model, 4.1% of the child populafion may have 
blood lead concentrations above 10 |ig/dL if exposed to this level of lead in drinking water plus 
default lead levels in soil, dust and air. This predicted percentage is below EPA's cut-off value 
of 5%. The lEUBK model also offers the ability to,predict blood lead levels based on exposure 
to a single medium, e:g., drinking water. Based on:this analysis, exposure to drinking water 

' containing the average lead level in the groundwater samples collected from well MW-40 would 
yield a blood lead concentration of 4.4 |ig/dL which is below the current blood lead standard of 
10 Hg/dL. , ~ ^ 

Changes in Standards and Toxicity Data: • 

EPA compared the boundary well groundwater test results from October 2004 through 
April 2009 with current federal and State drinking water standards and EPA Region 3 risk-based . 
screening levels. During this period, the following metals and compounds were detected in at 
least one sample at a concentration exceeding the drinking water standard or an acceptable risk-
based concentration (see footnote 9): iron, lead, manganese, benzene, BCEE, bis(2-ethylhexyl)-
phthalate (BEHP) and 1,2-dichloroethane. Benzene and 1,2-dichloroethane concentrations at the 

. boundary wells have remained below these standards since October of 2005. Updated MCLs or 
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State drinking water standards for the remaining contaminants are given in Table 5; EPA Region 
3's risk-based screening levels are given in.Table 6.. 

Table 5 - Current Drinking Water Standards for Selected Contaminants 

Contaminant' 

Lead 
BEHP 
BCEE 

MCL (^g/L)' 

15 
6 

NA 

MCLG (|ig/L)' 

0 
0 

NA 

State Standard (|ag/L) 

15 
. 6 
.0.096' 

' EPA 816-F-09-0004, May 2009 
^ Drinking water interim advisory level 
NA-Not available , 

Table 6 - Region 3 Screening Levels for Contaminants without MCLs 

Contaminant 

BCEE 
Iron 
Manganese 

Screening Level (|ig/L) 

0.012 
26,000 

880 

Key . 

c 
n 
n 

' Screening levels correspond to either a 1 in 1,000,000 risk level for carcinogens or a Hazard 
Quotient of 1 for noncarcinogens. 
Source: Regional Screening Level (RSL) Table Master April 2009 
c = cancer 
n = noncancer : ' 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

Several contaminants which are present in the groundwater of the Upper Potomac aquifer 
have been traced back to the DS&G site. No releases of contaminants from the Army Creek 
Landfill into groundwater or surface water have been identified since the operation of the Army 
CreekLandfill groundwater recovery wells was suspended in 2004. There is no information that 
calls into question the protectiveness of the remedy at the Army Creek Landfill site. 

Technical Assessment Summary ' , 

Based on the evaluation of data, documents and ARARs conducted for this five-year 
review, as well as the Site inspection, the remedy is functioning as intended by the ROD. There 
have been no significant changes in the physical conditions of the Site that would affect the 
protectiveness of the remedy. Most of the groundwater cleanup levels have been met at the 
boundary wells. BCEE, iron and manganese, which are present at levels of concern at boundary 
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wells BWTI and BW-2, have been traced back to the DS&G site. Additional response actions are 
being undertaken at that site in order to address this concern. The persistence of lead at boundary 
well MW-40 should confinue to be monitored as discussed in Secfion IX, below. The GMZ 
instituted by the State in 2006 will prevent exposure to contaminated groundwater in the Upper 
Potomac aquifer unfil all of the cleanup standards have been met. 

VIII. Issues 

Table 7 - Issues 

Issue 

Post-attainment groundwater and stream monitoring is 
not currently required under the Consent Decree. 
A comprehensive assessment of the soil vapor 
intrusion pathway has not been performed, 
Lead levels in groundwater samples collected from 
boundary well MW-40 regularly exceed the current 
drinking water standard for lead. 
Woody vegetafion on the cap and within the drainage 
structures may damage the cap liner or interfere with 
surface water drainage from the cap if not removed. 
Tall vegetation present on the cap during the Site 
inspection did not allow a detailed inspection of the 
cover system. 
Agency contact information on Site identification 
signs is out of date. 

Currently Affects 
Protectiveness -

(Y/N) 
N • 

'' N 

N • 

N 

N 

. ) N • • 

Affects Future 
Protectiveness 

(Y/N) 
Y 

Y 

Y 

Y 

N 

N 
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IX. Recommendations and Follow-up Actions 

Table 8 - Recommendations and Follow-up Actions 

Issue 

Post-attainment 
groundwater and stream 
monitoring is not 
currently required under 
the Consent Decree. ; 

A comprehensive 
assessment of the soil 
vapor intrusion pathway 
has not been performed. 

Woody vegetation on the 
cap and within the 
drainage structures may 
damage the cap liner or 
interfere with surface 
water drainage from the 
cap if not removed. 

Recommendations/ 
Follow-up Actions 

On June 17, 2009, New Castle 
County provided EPA with a 
draft addendum to the 1992 
O&M plan which addresses 
long-term groundwater and 
stream monitoring. EPA is 
currently reviewing the 
addendum which, upon 
approval, will become 
enforceable under the Consent 
Decree. 
The potential for offsite 
migration of landfill gas^and 
soil vapor intrusion at 
buildings adjacent to the 
landfill should be evaluated. 
Woody vegetation should be 
removed from the cap and -
drainage structures and 
vegetation should be removed 
from the perimeter fence. 

Party 
Responsible 

Settling 
Defendants 

Settling 
Defendants/EPA 

Settling 
Defendants 

Oversight 
Agency 

EPA 

EPA 

EPA 

Milestone 
Date 

12/30/09 

7/30/10 

12/30/09 

Affects Protectiveness? 
(Y/N) 

Current 
N 

N 

N 

Future 
Y 

Y 

Y 
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Issue 

Lead levels in 
groundwater samples 
collected from boundary 
well MW-40 regularly 
exceed the current 
drinking water standard 
for lead. . 

Tall vegetation present on 
the cap during the Site-
inspection did not allow a 
detailed inspection of the 
cover system. 
Agency contact 
information on Site 
identification signs is out 
of date. . 

Recommendations/ 
Follow-up Actions 

Fate and transport of lead 
present in the Upper Potomac 
aquifer in the vicinity of well 
MW-40 should be evaluated. 
The evaluation should include 
monitoring at MW-40 and 
suitable downgradient 
locations. 
EPA should conduct a follow-
up inspection of the cap and 
perimeter fence after the next 
movying which is scheduled 
for October 2009. 
New signs with accurate 
contact information should be 
posted around the Site. 

Party 
Responsible 

Settling 
Defendants 

EPA 

Settling 
Defendants 

Oversight 
Agency 

EPA 

EPA 

EPA 

Milestone 
Date 

12/30/12 

, 11/30/09 

12/30/09 

Affects Protectiveness? 
(Y/N) 

Current 
N , 

. N 

• N 

Future 
_ Y 

. N . 

N 
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X. Protectiveness Statement 

The remedial action is expected to achieve protectiveness, in the long term. However, a 
protectiveness determination regarding the source control aspect of the remedy cannot be made 
based on existing data and is being deferred until further information is obtained. Specifically, 
additional testing is required in order to evaluate the potenfial for offsite migrafion of landfill gas 
and soil vapor intrusion at buildings adjacent to the landfill. Direct contact threats have been 
addressed through capping of contaminated soil and waste material, installation of a fence, and 
institufional controls restricting use of the landfill property. All of the groundwater cleanup 
standards, with the exception of the standard for lead, have been attained at the property 
boundary. State implementation of a Groundwater Management Zone is preventing exposure to 
lead near the property boundary, and will continue to prevent exposure-to site-related 
contaminants (e.g, iron and manganese) in groundwater beneath the landfill property after all of 
the groundwater cleanup standards have been attained at the property boundary. It is expected 
that the soil vapor intrusion evaluation can be completed within one year, at which time a 
protectiveness determination will be made. 

) • • • . 

XI. Next Review 

The next five-year review for the Army Creek Landfill Superfund site is required by 
Septernber 2014, five years from the date of this review. 
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ATTACHMENTS 

Groundwater Cleanup Standards 



Inorganics: 

Primary Drinking Water Standards 

'̂ RIGIN^ 
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Contaminant 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead ' 

Mercury , ' ^ 

Nitrate (as N) 

Selenium 

Silver 

Level (ng/L) 

0.05 

1 

0.010 

0.05 

0.05, 

0.002 

10 

0.01 

0.05 

Oreanics: 

Contaminant , • 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D (2,4-Dichlorophenoxyacetic acid) 

2,4,5-TP Silvex (2,4,5-Trichlorophenoxypropionic acid) 

Total trihalomethanes 

Benzene ^ 

Vinyl chloride 

Carbon tetrachloride 

1,2-Dichloroethane 

Trichloroethylene 

1,1-Dichloroethylene 

1,1,1-Trichloroethane 

1,4-Dichlorobenzene ' 

Level (ng/L) 

0.0002 

0.004 

0.1 • 

0.005 

0.1 

0.01 

0.10 

0.005 

0.002 

0.005 

0.005 

0.005 

0.007 

0.20 

0.075 • • 
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Quarterly Groundwater Monitoring Results 
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RUTH ASSOCIATES, INC. 

Table 4 
Histoncal Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of ttie Army Creek and Delaware Sand & Gravel Landfills 

Parameler 

Benzena 
Toluen. 
Ethylbenzene 
Xylene (totaf) 
2-BiJtanone • 
Acetone 
CartMH OiSLifde 
Cydotwiane 
Itopropylbenzene 
Methy-tert-butyl ethei 
MethyfcycbheMino 
<l-Methv-2-penlanone 

BtomodicNoromethane 
Carttcn Telnchlonde 
Chlorobenzene 
Chbroterm 
Ch(o(o methane 
Dibfomochkjrofnethane 
1.2-DicNoroeihane 
1.3 Chlorobenzene 
1.1-Dichlaraelhane 
cis-1.2-Dichfcifoeihene 
trans-1.2-Dichk:toBthene 
1.1-Oichkiioethene 
1,2-Di(;nioroethene (lotal) 
1.2-Dichlorobanzene 
1.3-Dichloroberuene • 
1.4-Dichlorobeniene 
ChJoroelhane 
Tetrachloroelhene 
1,1.1-TncNoioeIhane 
Tnchkj roe then* 
Vinyl Chlonde 
1.2.4-TficfHoro benzene 
CIS-1,3-Dicftloropropene ; 
Methylene CNoikJe 
T r ichio ro luo ro m e tha ne 

Bi5t2-chlDiorthy()Eihe; 
Bis(2-ethythe«yl)phmalaie 
2.2--o)tyb»(1-CNoropmpane) 
2.4-Oimclhylpfienol' 
2-l*lhy<f«ipntna(ene 
2-Methy1pher»[ 
4-WlothiHphenol 
Acetophenone 
Caprolactam 
Diethylphthalate 

Phenol 

Dis»oK«d Manganese (mg/l) 
Oi»«ohwJ Iron (rngfl) 
B3c lc^cJ b x n ^ DemanJ /mi^ ) 

Temperatuie (Degrees Celcius) 
Cnntluctiwf)' lusJcm) 
pH{«andardunrt») 
Otuolved Oirygen (ms^) 
OBPfmV) 

Water-Level Elevation (B, MSL) 

RW-IO _ • 1 
6/33 ' 

5 U 

5 U 

55 

5 U 

5 U 

5 U 
SU 
5 U 

-

-

1.15 

-

5.80 

-

5fl4 

5 U 

SU 

28 

5 U 

5U 
5 U 
5 U 

-

-

0.60 

-

5.51 

- • 

6fl5 

Q.2J 

D 5 U 

18 

C15U 

0^5 U 

D 5 U 
0.5 U 
QSU 

-

0 25 

-

5.53 

-

6/96 

0.2 J 

D 5 U 

19 

0.5 U 

0.2 J 

D.SU. 
0.5 U 
0.5 U 

-

0.29 

-

596 

-

6«7 

0.5 U 

0.5 U 

0.5 U 

0 5 U 

0 5 U 

0.5 U 
0.5 U 
0.5 U 

-

1.90 

-

6.63 

-

6/96 

0 2 J 

0.5 U 

.3.e 

0.5 U 

0.1 J 

0.5 U 
0.5 U 
0 5 U 

-

D.40 

-

5.SB 

-

6/99 

0.1 J 

0 5 U 

3 8 

0 5 U 

0.1 J 

0.1 J 
0.1 J 
0.5 U 

-

5.40 

-

5 92 

-

7/00 

0.5 U 

0.5 U 

51 

0 5 U 

0.5 U 

0.5 U 
0 5 U 
0.5 U 

-

0.0241 J 

0.11 

-

5.84 

-

lOflO 

-

-

0.024 U 

. : 
-
- • 

-

12AX) 

- . 

-

{3.03 U 

; 
-

1004 

•56.54 

4rt)1 

0.2 J 
0.2 B 
1 U 
l U 

1 U 
1 U 
1 U 

0.4 J 
1 u 
1 u ~ 
1 u 
4 

1 u 
1 u 

1 u 
2 U 
1 u 
1 u 

0.1 B 
1 U 
7 . 

1 U 
1 U 

1 u 

0 0 2 J 

0.136 B 

-

-59.04 

7/01 

0.2 J 
0 5 J 
1 U 
1 U 

1 U 
1 U 

0.5 U 
0 3 J 
0.2 J 
l U 
1U 
3 

1 U 
1 U 

1 U 
2 U 
1U 
1U 

0.2 J 
0 1 UJ 

6 
1 u • 
1 U 
l U 

0 024U 

0.141 

-

5.75 

•60.51 

1CW1 

• -

-

0 025U 

: 
-
-

-51.94 

1/02 

-

-

0.026 U 

: 
-

12.39 
1B0 

6.52 

251.0 
-60.01 

4A)2 

-

-

0.0 IB 

: 
-
-

-30.33 

7/02 

0 5 U 

-

0 5 U 

6 

OSU 

0.5 U 

0.5 U 
0 5 U 
0.5 U 

0 0 4 U 

0.23 

-

6.26 

-30 46 

10rt)3 

: 

- • 

0 0 5 U 

-

-3113 

1/03 

-

-

0.03 J 

: 
-
-

-29.98 

403 

-

-

0.05 U 

0296 

-
142 
IBS 

5.47 
Z27 
121 1 

-26.93 

7 m 

0 2 J 
0 5 U 
0.5 U 
1.0 U 

0.5 U 
0 5 U 
0.5 U 
0.3 J 
0.5 U 
0.5 U 
0.5 U 

1.7 

0.5 U 
0.5 U 

0.1J 
1.0 U 
0.5 U 
0 5 U 
O.IJ 
0 5 U 
4.4 

0.5 U 
0.5 U 
0.5 U 

0.05 U 

0.145 
0.221 

-
14.07 
19Z2 
5.55 
0 27 
96.5 

•27.74 

7/04 

01 J 
0.5 U 
0.5 U 
1.0 U 

0.5 U 
0.5 U 
0.5 U 
0.2 J 
0.5 U 
0.5 U 
0 5 U 
0.8 

0 5 U 
05 U 

0.5 U 

0.5 U 
0.5 U 
0.5 U 
0 5 U 
2.7 

0.2 J 
0 5 U 
0.5 U 

-

-
-

1 
-26.17 

lOrtM 

O.SU 
0.5 U 
0-29 J 

1 
5 U 
SU 

O.SU 
OSU 
0.5 U 
2.2 

O.SU 
5 U 

0 5 U 
0.5 U 
O.SU 

' 0 2 2 J 
0.13 J 
OSU 
O.SU 
0 64 

O.SU 
O.SU 
OSU 
0.22 J 

OSU 
O.SU 
0.14 J 
0.5 U 
6.3 

ose • 
0.1 J 
O.SU 
O.SU 
O.SU 
O.SU 
OSU 

0054U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5UJ 
5 U 
SU 
5 U 
5 U 

0.241 
0.511 

-
145 
263 
6.66 

57.1 

-16.05 

1/05 

5 U 
5 U 
5 U 
5 U 
10U 
20U 

10 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

5 U 
5 U 
5 U 
5 U 

SU 
7 

1J 
5 U 
SU 

5 U 
5 U 

0 019 U 
5 U 

• SU 
. 5 U 
5 U 
5 U 
5 U 
5 U 
SU 
5 U 
5 U 
SU 
5 U 

0.806 
2.35 

-
13 43 
165 
5.50 
8.60 
1507 

-11.30 

*D5 

SU 
SU 
5 U 
5 U 
10 R 
20R 

10 U 

5 U 
SU 
SU. 
5 U • 
5 U 
SU 
5 U 
5 U 

5 U 
SU 
SU 
5 U 

5 U 
7 

OBJ 
5 U 
5 U 

5 U 
5 U 

0.03 U 
5 U 
5 U 
5U 
5 U 
SU 
5 U 
5 U 
SU 
5U 
5UJ 
SU 
5 U 

150 
7 61 

14.15 
203 
5.87 
3.S9 
68.7 

-0.17 

7/05 

5 U 
SU 
SU 
5 U 
10 u -
20R 

10 UJ-

SU 
5 U 
5 U 
5 U 
SU 
5 U 
SU 

•SU 

5 u ' 
SU 
5 U 
SU 

5 U 
5 U 
5 U 
5 U 
5 U 

SU 
5 U 

0.02 U 
SU 
5 U 
SU 
SU 
5 U 
SU 
S U 
5UL 
SU 
5 U 
5 U 
SU 

3.69 
3.88 

15.65 
261 
5.13 
2 19 
183.6 

••6.95 

tOrtK 

5 U 
SU 
5 U 
SU 
10U 
20R 

10U 

5 U 
5 U 
SU 
5 U 

• 5 U 
SU 
5 U 
5 U 

• 5 U 
5 U 
5 U 
5 U 

SU 
5 U 
SU 

. 5 U 
5 U 

5 U 
SU 

0.018 U 
5.9 
5 U 
5 U 
5 U 
5 U 
SU 
5 U 
5 U 
SU 
5 U 
5 U 
SU 

5.12 
0269 

13.88 
292 
583 
0.70 
231.2 
-11.36 

1,06 

lOU 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 u 
lOU . 
10U 
10 u 
10 u 

10 u 
10 u 
lOU 
lOU 
10U 
10 u 
10 u 
1DU 

10 u 
10 u 
10 u 
10U 

10 u 
10 u 
10 u 
10 UJ 
10 u 
1DU 
10U 
10U 
lOU 
10U 
10 u 
10 UJ 

5 U 
1600 
5UL 
5 U 
5 U 
SU 
5 U 
5 U 
SU 
5 U 
5 U 
5 U 
5 U • 

2.68 
2.85 

" 13.1 
439 
5.66 
0.00 
63 

•0.96 

W 6 

l U 
1U 
1U 
3 U 
5 U 
SUJ 
1 u 
1 u 
l U 

0 49 J 
1 U • 
SU 

1 u 
1 u 
1 u 
1 u 
l U 
I u 
1 u 

1U 

1 u 
1 u 
1 u 
1 u 

1U 
1 u 
1 u 
1 R 

0.53 J 
1 U 
1 U 
l U 
1 U 
1 u 
1 u 

1 UJ 

. 5 U 
SUU 
5 U 
SU 
SU 
5 U 
5 U 

. SU 
5UL 
SU 
SU 
SU 
5 U 

3.69 
- 0.145 

<2 

14.1 
381 
S.81 
1.20 
232 

- IS9 

7/06 

1 U 
1 U 
1 U 
3 U 
SU 

6 6 U 
1 U 

1 u 
1 u 

0.85 J 
1 U 
SU 

1 U 
1 U 
1 u 
1 u 
1 u 
1 u 

l U 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
l U 
1 u 
1 u 

0.49 J 
1 u 
1 u 
1 u 
1 u 
1 u 
l U J 
l U . 

5 U 
SUL 
5 U 
SU 
SU 
5 U 
SU 
5 U 
SUL 
SUL 
SU 
5 U 
SU 

2.03 
1.46 

—<? 

146 
SSI 
5 61 
1.20 
98 

-821 

TOrtW 

1 u 
• 1 u 

1 u 
3 U 
SU 
5 U 
1 U 

1 u 
1 u 
1 u 
1 u 
5 U 

1 UJ 
1 U 
1 U 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1U 
1 u 
1 u 

1 u 
1 u 

• 1 u 
l U 

0.32 J 
1 U 
1U 
1U 
1 u 

' 1 u 
1 u 
1U 

SU 
5 U 
SU 
5 U 
5 U 
SU 
SU 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

0.250 
0.0075 U 

14 2 
401 
5.50 
1J3 
240 
-9.49 

1^7 

1 U 
1 u 
1 u 
3 U 
SU 
SU 
1 U 
1 U 
1 U 
1 u 
1 u 
5 U 

1 u 
1 u 
1 u 
1 u 
1 u 

0 21 J 
1 U 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

0 53 J 
1 U 
1 U 
1 U 
1 U 
1 U 
1 u 
1 U 

5 U 
SUL 
SU 
5 U 
5 U 
s u " ' 
5 U 
5 U 
SUL 

.5UL 
5 U 

• S U 
SU 

0 124 
0.0153 U 

-
130 
366 
5.89 
o . n 
218 
•6.20 

4/07 

l U 
1U . 
1 u 
3 U 
5 U 
SU 
1 U 
1 UJ 
1 U 

040 J 
1 UJ 
5 U 

1 UJ 
1 u 
I u 
1 u 
1 u 
1 u . 
1U 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

0 39 J 
1 U 
1 u 

;-
l U 
1 u 
1 u 

SU 
SUL 
SU 
5 U 
5 U .• 
5 U 
5 U 
SU 
SUL 
SUL 
SU 
SU 
5 U 

0 0424 
0.010 U 

-
147 
177 
3.70 
083. 
2S9 

.7 06 

\Q/07 

1 U 
1 U 
1 U 
3U 
SUJ 
SUJ 
1 U 
1 UJ 
1 U 

0.33 J 
I'U 
SU 

1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 

l U 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

0.29 J 
1 u 
1 u 
1 u 
1 u 
1 u 
l U J 
1 u 

5 U 
5 U 
5 U 
SU 
SU 
5 U • 
s u ' 
5 U 
5 U 
SU 
SU 
5 U 
SU 

0 0336 
0.009 U 

-
153 
140 
6.45 
4.56 
191 

-11 30 

^ o m 

t U 
1 U 
1 u 
3 U 
SU 
5 U 
1 U 
l U 
1 u 

0.56 J 
1 U 
SU 

1 U 
1 U 
l U 
l U 
1 U 
1 u 
1 u 
1 u 

1 u 
1 u 
1U 
1U 

1 u 
1U 
1 u 
1 u 

0.27 J 
1 U 
1 U 
l U . 
l U ' 
1 u 
1 u 
1 u 

SU 
5 U 
SU 
5 U 
S U . 
SU 
SU . 
5 U 
SUJ 
SU 
SU 
5 U 
5 U 

0.016S 
00177U 

-
13.9 
302 
573 • 
3.94 
255 

-9 90.., 

— Not analyzed or data not available to RAl as of February 7. 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Anatyte present.reported value may be biased high. 

L - Anatyte present, reported value may be biased low. 

UL - Not detected, quantitation limit is probabh/ higher 

0 - Sample diluted in the lab for analysis.' 

NP - Well not pumping 

P - Oisciepancy in GC analysis. Lowei value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, II^C. 

Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County for ttie Vicinity of ttie Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (pgfi) 

Mitrato Nit7ogen(mB/l) 
Aluminum 
Arsenic 
Banum 
Seryllium 

Calcium 
Calcium, Total 

Cobalt 
Copper 

LeaiJ 
Magnewum 

Magnesium, Total 
Mercury . 

Nickel 
Potassium 

Selenium 
SiK/er 

Sodium 

Zinc 
Alkahnity, Total (mg/l as CaC03 

OlsMolv»d G«s«s 
Oxygen (mg/l) 
Merhane (mg/I) 
Eitiane iiigfl) 
Etfiene (ugrt) 
Cartion DioKiUo (mg/l) 

PfstlclOasJHtrhlcidtg Uig/I] 

4.4 •-DDD 
4.4'-DDE 
4.4'.DDT 
Aldnn 

alpha-BHC 

Alpn»-Chlorotlane 
Deta-BHC 
clelt»-BHC 
Oieldnn 

Endosutfan II 

Endosuttan suHaie 
Endnn 

Endnn Aldehyde 
Endrm Ketone 

gamma-BHC (Lindane) 
gamma-Chlcrodane • 
Heptachlor "^ • 
Hepiacfilor Epoxide 
MclhoKychlor 
Toxaphene 

RW-10 1 
6/93 

-

• -

-

6/94 

-

-

-

6/95 

-

-

-

6/96 

-. 

-

-

6 « 7 

-

-

6/98 

-

-

-

6/99 

-

-

-

7/OD 

-

-

-

10/00 

-

-

12^)0 

-

-

-

4/01 

-

-

-

7/01 

-

-

-

10/01 

-

-

" 

1/02 

-

-

-

4/02 • 

r 

-

-

7/02 

-

' 

-. 

10/D2 

• ' 

-

-

1/03 

-

" 

-

4/03 

3 60 

7 04 

7 8 
0.7 JB 

2 U 
23 

-

7/03 

3.84 

-

6.72 
' 2 8 
0.2 B 

0O6B 
72 

" 

7/04 

" 

-

-

10/04 

" 

-

0 02U 
0.02 U 
0.02 U 
0.01 U 
0 01 U 

0.00S4J 
O.Dl U 
0.01 U 
0.011 J 
0.01 u 
0.02 U 
0 02U 
0 02U 
0.02 U • 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.1 U 

1/05 

-

-

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 

0 0077 J 
0.01 U 
D.Ol U 
0.012 J 
0 01 U " 
0.02 U 

0 02U 
0.Q2U 
0.02 U 
0.02 U 

•0.01 U 

001 U 
0.01 U 
0 01 U 

0.1 u 

4/05 

• -

- -

0.019 U 
D019U 
0.019 U 

00095U 
0.0095 U 
0.0067 J 
0 0095 U 
0.0095 U 
0.D1B J 

0.0095 U 

o o i g u 

0 019U 
0 019U 
0.019 U 
0.019 U 

0 0095U 
0.0049 J 
0 0095 U 
0.01B JN 
0.095 U 

7/05 

. -

-

0.02 U 
0.0022 J 
0 D 2 U 
O.Cl U 
001 U 
001 U 
0.01 U 

0.0058 J 
0.0069 J 
Dot U 
0.02 U 
D02U 

. 0 . 0 2 U 
0 02U 
0.02 U 
6.D1U 

0 0018 J 
0.012 JN 
0.016 J 

o i ' u 
1 U 

10/05 

' 

0 04 

0 012 J 
0.02 U 

001 u ' 
001 U 
0.01 U 
0.01 U 

0.0082 JN 

0.0046 JN 
0 01 U 

0 02U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 

0 0 1 U 
0.01 U 
0.01 U 

0 03 U N 
0.1 U 

1 U 

1/06 

-

• -

0.020 U 
0.020 U 
0.020 U 
0 0 1 0 U 
OOIOU 
0.010 u 
0D1OU 
0.010 u 
0.0045 J 
0.010 u 
0 020U 
0.020 U 

oa2ou 
0.020 U 
0.020 U 
0.010 u 
0.010 u 
OOIOU 
0.010 U 
0.10U 
1.0 u 

4/06 

20900 

11200 

40.0 

-

-

7/06 

19700 

10900 

3B 

-

0.020 U 
0.020 U 
0.020 U 
0.010 U 
0.010 U 
0.010 u 
OOIOU 
0.010 u 
0.0072 J 
0.010 u 
0 020U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.010 U 
0.010 U 
0.010 u 
0 027 J 
0.10U 
1 OU 

10/06 

19900 

11000 

32.0 

^ 

~ 

1/07 

-

-

0.020 U 
0 020U 
0 020U 
O.DIDU 
0.010 U 
0.010 U 
0.010 U 
0.010 u 
0.00S6 J 
OOIOU 
0.020 U 
0 020U 
0.020 U 
0.020 U 
0.020 U 
0.010 U 
OOIOU 
0.010 u 
0.01 u 
0.10 u 
1.0 u 

- Not analyzed or data not available to RAl as of Febmary 7, 2006 

U - Anafyte was not detected above the reporting limrf 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. . 

I_ - Analyte present, repdded value may be biased low. 

N - Analysis indicates the presence of an analyte tor which there is presumptive evidence to make a "tentative identification" 

D ' Sample diluted in the tab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County for ttie Vicinity of ttie Anny Creek and Delaware Sand & Gravel Landfills 

parameter 

Bcrizene 
Toluene 

Ethylbervene 

Xylene (total) 
2-Butanone . 

Acetone 
carbon Disulfide 
GvclohcKana 

|$opropv1ben2ene 
Methy-ten-birtyi eihor 

Methykryclohexane 
4-Methy-2-pentanone 
Halognnalad VOCs (jig/l) 
Biomctorm 

Bromodichloro methane 
Caibon Tetrachlonde 
Chlorobenzene 
Chloroform 

1.2-DichloroethanB 
1 3Chlorober\zene 
1.1-Oichlaroethane 
cit^'. ,2-O^Moroefriene 
trant-1.2-Dichloroethene 
1.1-Oichloroethene 
t .2-Oichloroethene {total} 
1.2-Dichlorober\zere 
1.3-OicNoroben2ene 
1 4-Oichlafobenzene 
Chloroethane 
Teffachbroethene 

Trichloroethene 
Vmyl Chlonde 
1.2.4-Trichlorot)enzene 
cis-1.3-Dichlofopropene 
Methylene ChJonde 
Trchlorofluoromethane 

S*ml-Volatil»s (ng/1) 

Bis<2-cWoroethyl)Etner 
Bis(2-einYlhejrYf)phtJialaT( 
2.2"-oxybis (l-CtJoropropane) 

2-Methylnaphihalen( 
2-Methytphenol 
4-MelhylptienQl 
Acetophenone 

Diethylphthalate ' ' . ' 
M-NiTrosodiphenyiamine 
Naphthalene 

Phenol 

inorganlca • 

[ l iuo lved Manganese |mg/l) 
Dissolved Iron (mg/l) 
Biological Oxygw Demand (rngA) 

fltid Parafn«r»r» 

Temperature [DeBreet Celcius) 
Conductivity (ps/cm) 
pH (standard units) 
Dissolved Oicygen (m^n) 
ORP (mVl 

Water-Level ElevaDon (ft. MSL) ' 

MW-28 1 

6/93 

5 U 

-

5U. 

S U . 

5 U 

5 U 

SU 
5 U 
5U 

17.03 

-

6.60 

-

6/94 

SU 

_ 
5 U 

SU 

-

5 U 

SU 
5 U 
5 U 

19 

-

6.02 

-

sras 

15 

0.5 U 

O.SU 

O.SU 

31 

O.SU 
O.SU 
DS"u 

_ 

26 50 

-

6.55 

-

6/96 

1 7 . 

D.SU 

0 2 J 

O.SU 

2.9 • 

OSU 
O.SU 
OSU 

16 

-

6 55 

-

6/97 

1.2 

_ 
O.SU 

-
.1.3 

O.SU 

2 2 

O.SU 
O.SU 
OSU 

.-

6 20 

-

6.63 • 

-

6/98 

1.3 

-
O.SU 

5 3 

O.SU 

3 3 

O.SU 
OSU 
OSU 

- ~ 

-

16 

-
/-
6.60 

-

6/39 

1.6 

O.SU 

O.S J 

0.4 J 

3.6 

O.SU 
O.SU 
O.SU 

-

18 

-

6.61 

-

7/00 

0.5 J 

O.SU 

0 1 J 

O.IJ 

1.5 

O.SU 
O.SU 

O.SU 

1.0900 

13.47 

-

6.41 

-

lortjo 

-

0.81 

-

• -

-

-

12rt)0 

-

_ 

1 

-

10.61 

-27.47 

4/01 

0 2 J 
0.1 B 

. 1 u 
1 u-

1U 

1 U 

1 U 
1 

1 u 
l U 
3 

?U 
l U 

1U 
2 U 
l U 
1 U 

0 3 B 
1 u 
3 

1 U 
1 u 
1 u 

2 J * 

25 7 

-

-

-20.37 

7/01 

0 6 J 
0.2 J 

1 u 
1 u -

1 u . 

1 u 
1 u 

5 

1 u 
1 u 

' . u 

0 2 J 
O.IJ 

1 u 
2 U 

0 2 JB 
1 u 
2 

0.2 J -
0.3 J 
1 U 
l U 

07 j ' 

2.2' 

24 B 

-

6.34 

-25.98 

10/01 

~ 

1.3 

-

-
~ 

-2158 

1'02 

-

-

0.&6 

-

-

-
12.17 
280 
6.37 

272.1 

-30.63 

4/02 

-

; 

0.98 

- • 

14.30 
320 2 
6.32 

0.17 
301.3 

-23.63 

7/02 

0.8 J 

OSU 

O.SU 

O.SU 

O.SU 

O.SU 
O.SU 
O.SU 

_ 

0.37 

18 64 

-

6.31 

10/02 

-

0.23 • 

1 -

-
-

14 27 

31B.2 

6.65 

O.09 
ioe.2 

-29.18 

1/03 

-

-

> 0.2 

-

-
13 67 
339 
6.31 
0.02 
40.5* 

-28 88 

10/04 

O.SU 
OSU 
O.SU 
O.SU 
SU 
5 U 

O.SU 
O.SU 
OSU 
0.48 J 
O.SU 
SU 

0 25 J 

O.SU 
O.SU 
0.11 J 
O.SU 
O.SU 
0 16 J 

O.SU 
OSU 
O.SU 
OSU 

OSU 
O.SU 
O.SU 
O.SU 
O.SU 
OSU 
O.SU 
OSU 
O.SU 
OSU 

0.62 U 
O.SU 

0.076 
SU 
SUJ 
SU 
SU 
5 U 
SU 
SU 
SUJ 
SU 
SU 
SU 
5 U 

1.09 
1B.3 

-
13.73 
281 

6.08 
017 
-14.1 

-1565 

1/05 

SU 
5 U 
5 U 
SU 
lOU 
20 R 
SU 

10 U 

5 U 
SU 
5 U 
SU 
SU 

SUJ 
5 U 

5 U 
SU 
5 U 
SU 

5 U , 
SU 
SU 
SU 

. 5 U 

5 U 

SU 

0 06 
SU 
5 U 
SU 
5 U 
SU 
5 U 
SU 
SU 
SU 
SU 
SU 
5 U 

1.16 
19.7 

-
13.21 
231 
6 2B 

•0.06 
-7.0 

-10.2S 

4/05 

5 U 
S U 
5 U -
S U 
lOU 
20 U 
5 U 

10U 

S U 
SU 
5 U 
SU 
5 U ' 
S U 
S U 

5 U . 
SU 
SU 
5 U 

5 U 
• S U 

5 U 
S U 
5 U 

SU 
S U 

0.046 
5.1 
S U 
5 U 
5 U 

" 5 U 
SU 
SU 
S U 
5 U 
SUJ 
S U 
5 U 

125 
20 3 

be 

• 13.14 
214 
5 68 
0.13 
43.3 

0 46 

7/05 

SU 
SU 
SU 
SU 
10 R' 
20 R 
5 U 

. l O U 

SU 
5 U 
SU 
SU 
5 U 
SU 
5 U 

5 U 
SU 
SU 
5 U . 

5 U 
SU 
5 U 
SU 
SU 

SU 

SU 

0 02U 
4.4 J 
SU 
SU 
5 U 
SU 
SU 
SU 
5 U 
SU 
SU 
5 U 
5 U 

0.954 
18.9 

5.3 

14.07 

45B 
5.46 

0.69 
74.1 

-5.43 

10/05 

1 J 
5 U 
5 U 
S U 
lOU 
20 R 
S U 

10 U 

S U -
5 U 
S U 
6 

5 U 
S U 
SU 

1 J 

S U 
' 5 U 

S U 

S U 
S U 
S U 
SU 
S U 

S U 

S U 

0.3 
• SU 

SU 
SU 
SU 
SU 
SU 
SU 

SUJ 
5 U 
SU 
5 U . 
5 U 

1.51 
33.0 

i J 

13.44 
653 
6.60 
0.91 
-45 

-11.82 

1/06 

lOU 
10U 
10U 
10U 

10 UJ 
10 UJ 
lOU 
10 u 
10U 
10U 
10U 
10U 

10 UJ 
10 u 
10 u 
10 u 

i o u 

10U 
IOU 

IOU 
IOU 
IOU 
IOU 

IDU 
IDU 
IDU 
IOU 
IOU 
IOU 
IDU 
IOU 
IOU 
IOU 
IOU 
IOU 

SU 
SU 

SUL 
5 U 
SU 
5 U 
5 U 
SU 

SUL 
SU 
5 U 
SU 
SU 

1.11. 
19.6 

2.2 

. 13.9 
284 
5.93 
0.00 

- la 

-0.56 

• 4/06 

1 U 
1 U 

' 1 U 
3 U 

^ S U 
SUJ 
1 u 
1 u 
1 u 
1 u 
1 u 
s u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

. l U 
l U 
1 u 
1 u 

1 u 
1 u 
1 u 
1 R 
1 u 
1 u 
1 U 
1 u 
1 u 
1 u 
l U 

1 UJ 

5 U 
SUL 
SU 
SU 
SU 
5 U 
SU 
SU 

2.3 L 
S U 
SU 
SU 
5 U 

1.10 
20.0 

<5 

IS.S 
287 
5.72 
0.00 

-8 

-3.59 

7/06 

1 U 
1 U 
1 U 
3 U 
SU 

. 5.9 U 
1 U 
1 U 
1 U 
1 u 
1 u 
SU 

1 u 
1 U 
1U 

0.37 J 
1 u 
1 U 
l U ^ 

1 U 
1 U 
1 U 
1 U 

1 U 
1 U 
1 u 
1 u 
l U 
l U 
1 u 

. i .u 

•1 u 

• 1U 
1 UJ 
1 U 

SU 
SU 
S U 
5 U 
5 U 
SU 
SU 
SU 
SU 
5 U 
SU 
SU 
5 U 

0 997 
1S.1 

< 2 

16.2 
387 

6.06 
0.00 
-36 

-6.74 

10/06 

1.9 

1 u • 

1 U 
3 U 
S U 
S U 
1 u 
1 u 

, 1 u 
1 u 

1 u 
SU 

1 UJ 
1 U 
1 u 
11 
1 u 
1 u 

0.15J 

1.4 

• 1 u 
1 u 
1 u 

0.43 J 

1 u 

2.9 
0.57 J 

1 u 
1U 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

SU 
SU 
SU 
5 U 

• 5 U 
SU 
SU 

s u 

s s 

5 U 

. 5 U 
SU 

. 5 U 

1.68 
31.3 

<2 

15.1 
657 

6.81 
0.00 
-189 

-8.BB 

1/07 

1 U 
1 U 
1 U 
3 U 
5 U 
5 U 
1 U 

. 1 U 
1 U 
1 U 
1 U 
SU 

1 U 
1 U 
1 U 

0 33 J 
1 U 
1 U 
1 U 

1 U 

• l U 
1 U 

1 U 

1 U 
1 U 
1 U 
1 U 

•1 U 
1 u 
l U 
1 u 
1 u 
1 u 
1 u 
1 u 

SU 
SUL 
5 U 
SU 
S U 
SU 
SU 
S U 

SUL 
SUL 
SU 
SU 
S U 

1 IB 
20.2 

-
13.8 

218 
S.75 
0.00 
-48 

-5.36 

4/07 

1 U 
1 U 
1 U 
3 U 
SU 
5 U 

. 1 U 
1UJ 
1 U 
1 U 
l U J 
SU 

1 U 
I u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 

'l u 
1 u 
1 u 
l U 
1 u 
1 u 
1 u • 
1 u 
1 UJ 

SU 
SU 
5 U 
SU 
5 U 
SU 
SU 
SU 

2.7 R 
SU 
SU 
5 U 
SU 

0.958 
17.0 

-
14.5 
134 

.7.97 
0 00 
-21 

-5 23 

10/07 

2.6 
1 U 
1 U 
3 U 

SUJ 
5UJ-
1 U 
1 UJ 
l U 

0.16 J 
1 U 
5 U 

1 U 
1 U 
1U 
16 
1 U 
1 U 

0.33 J 

•1.7' 
0 26 J 

1 U 
1 U 

0.7 J 

1 U 

4.B 

l U 

^ u . 
1 U 
l U 
1 u 

1U 
1 U 
1 UJ 
1 U 

SU 
SUL 
S U 
SU 
SU 
SU • 
SU 
SU 

SUL 
SUL 
5 U 
SU 
SU 

1.5 
2B.4 

-
IS.2' 
920 
6.67 
0 61 
-226 

-1134 

4/06 

0.58 J 
l U 

1 U 

3 U 
5 U 
S U 

1 U 
1 U 

1 U 
0.13J . 

1 U 
SU 

1 U 
1 U 

1 UJ 
4.1 
1 U 
1 U 
1 U 

0.53 J 
1 U 
1 U 
1 U 

0.20 J 
1 U 
1.4 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 u 
1 u 
1 u 

6.9 
SUL 
5 U 
SU 
SU 
5 U 
5 U 
5 U 

SUL 
SUL 
5 U 
SU 
SU 

1.49 
27 1 

-
14 8 

. 479 
6.17 
0 09 
-94 

-7.14 

10/Ofl 

2.8 
1 U 
1 U . 
3 U 
SU 
SU 
1 U 
1 U 
1 U 
1 U 
1 U 
SU 

1 u 
1 u 
1 u 
17 
1 U 
1 u 

0 23 J -
1.5 
1 u 
1 U 
1 u 

0.75 J ' 

1 U 
5 1 

0.38 J 

1 U 

1 U 
1 U 

1 U 
1 U 

1 U 
1 u 
1 u 

5 U 
SU 
SU 
S U 

• SU 
5 U 
SU 
5 U 
5UJ 
SU 
5 U 
SU 
S U 

1.42 
23.7 

-
14 0 

13S0 
B.08 
0 00 
-153 

-9 BO 

- Not analyzed or data not available to RAi as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. / 

K - Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

UL - Not detected, quantitation limit is probably higher 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

. P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

R - Data Rejected 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter. 

Inorganics (jig/l) 

Nitrate NiUogen (mg/1) 

Aluminum 

Arserjic 

Banum 

BcfYllium 

CadrYiiurn 

Calcium 

Calcium Total 

Chromium 

CoOatt 

Copper 

Lead 

Magnesium 

Magnesium. Total 

Mercury 

Nickel 

Potassium 

Selenium 

Silvcf 

Sodium 

Thallium 

VanatJium 

Zinc 

Alfcadnity Total (rrxj/l as CaC031 

D isso lved Gases 

t>Y9en(mg/ l ) 
Methane (mg/1) 
Ethane (>ig/l) • 
Ethehe (iig/l) 
Ca/ ton Diojfide (mg/i; 

P»3Ucid9s*l9rbic id9a (^S^l) 

4 4 -DDD 

4 4'-DDE • 

4.4-DDT 

Aldnn 

alph^-BHC 

AJphg^hlorodane 

beia-BHC 

detta-BHC 

Dieldnn 

Endcisulfan 1 

Endcisuiran 11 

Endcisullansulfaie 

Endnn 

Endnn Aldehyde 

Endnn Ketone 

gamma-BHC (Lindane) 

gamma-Chloroaane 

Heptachlor 

Heptachlor Epoxide 

Methoyychloi 

Toxaphent 

MW-26 . • . 1 

6/93 

-

-

-

6/94 

- • 

-

-

6/95 

-

-

-. 

6/96 

-

.-

-

6/97 

-

-

-

6/98 

-^ 

-

-

6/99 

-

-

-

7/00 

-

-

-

10/00 

' -

; 

~ 

12rt)0 

-

-

4/01 

.-

-

7/01 

-

-

-

10/01 

-

-

-

1/02 

-

-

m i 

-

-

-

7/02 

-

~ 

-

10/02 

-

~ 

-

1/t]3 

- • 

; 

~ 

10/04 

200 U 

I O U 

171 

0.1 U 

15000 

51.6 

O.SU 

0.9 U 

5990 

0.2 U 

5 

3910 

2 6 U 

0.7 U 

21400 

1.9 U 

0 4 U 

260 J 

0.002U 

0.002U' 

0.002U 

0 0 1 U 

0.01U 

0.01U 

0.01 U 

0.0 l U 

0.01U 

0.01U 

D.002U 

0.002U 

O.0b2U 

b.002U 

0.002U 

0.01U 

OOIU 

O.OIU 

0.0 l U 

0.1U 

^r05 

24 3 U 

5.4 

178 

0 2 U 

13700. 

61.7 

• O.SU 

- 1 . 7 U 

6070 

0.1 U 

6.6 

3840 

3.9 U 

0.7 U 

19800 

6.2 U 

0.4 U 

13 

-

0.02 UL 

0.02 UL 

0.02 UL 

0.01 UL 

0.01 UL 

0.01 UL 

0.01 u 

0.01 UL 

0.02 UL 

. O O I U L 

0.02 UL 

0.02 UL 

0.02 UL 

0.02 UL 

0.02 UL 

0.01 UL 

0.01 UL 

0.01 UL 

OOVUU 

0.1 UL 

4/05 

. 11.9 U 

3 9 

190 

0 1 U 

0 S 9 U 

13500. 

73.3 

0.9 U 

1.2 U 

5920 

0.1 U 

9 5 U 

4530 J 

1.7U 

1.4 U 

22000 

2.3 U 

1 U 

23 7 U 

-

0 0 2 U 

0.02 U 

0.02 U 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

0.01 u 

0.02 U 

0 0 1 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 U 

O.OIU 

0.01 u 

0.1 u 

7/05 

1 3 U 

7 

156 

• 0.66 U 

O S U 

10900 

58 2 

0.6 U 

1.6 U 

4960 J 

p . i U 

8.B 

4640 J 

4.5 U 

1 3 U 

23300 

4 U 

O.SU 

26 5 U 

-

0 0 2 U 

0.02 U 

0.02 U 

0.01 U 

0.01 U 

0 01 u • 

0.01 U 

0 01 u 

0 0 2 U 

0.01 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0 01 U 

0.01 U 

0.01 U 

0 01 U 

0.1 u 

1 u 

10/05 . 

8 1 U 

22.2 

210 

0.1 U 

0.2 U 

19500 

94 4 

0.6 U 

1.2 U 

IIOOO 

0 1 U 

"26 .3 

17100 

4.3 U 

0 2 U 

54700 . 

4.5 U 

O.SU 

14.8 

_ 

0 0022 JN 

0.0038 J 

0 0028 J 

0.01 U 

O.Ol U 

0.01 U 

0.01 u-

O.OOBl JN 

0 0 2 U 

0.002 J 

0 0 2 U 

0 0 2 U 

0 0028 J 

0 0 2 U 

0.02 U 

0.01 U 

D.002B J 

0.01 U 

O.OIU 

0.1 u 

1 u 

1/06 

16 6 U 

5.6 

T?3 

0.19 U 

0.20 U 

m o o 

70 9 

0.30 U 

1.0 U 

5220 

0 I O U 

8.5 

4010 

3.6 

0 5 0 U 

18 500 

3 g u 

0.30 U 

22.5 

-

0.020 U 

0.020 U 

0.020 U 

0.010 U 

OOIOU 

OOIOU 

0.010 u 

. O O I O U 

0.020 U 

' 0.010 u 

0.020 U 

0.020 U 

0.020 U 

0 0 2 0 U 

0 0 2 0 U 

OOIOU 

0.010 U 

OOIOU 

0.010 u ^ 

0.10 u 

1 OU 

4/06 

30.9 U 

1.6 U 

179 

0.57 U 

0.20 U 

11400 

9340 

68.7 

0.40 U 

1.0 U 

5330 

4140 

0 1 0 U 

7.6 

• 5250 

1 8 U 

0.50 U 

19700 

2.1 U 

0.40 U 

17.6 

4 1 0 

_ 

0.020 U 

0 0 2 0 U 

0 0 2 0 U 

OOIOU 

OOIOU 

0.010 u 

0.010 u 

0.010 u 

0 0 2 0 U 

0.010 u 

0 0 2 0 U 

0 0 2 0 U 

0.020 U 

0 0 2 0 U 

0 0 2 0 U 

0.010 U 

0.010 U 

0.010 u 

0.010 u 

0.10U 

1 OU 

7/D6 

26.5 

5.6 

t41 

0.61 U 

0.40 U • 

10200 

9340 

61.4 

. 1 . 5 U 

• 1.9 U 

4970 

4390 

0.10 U 

6.9 

5170 • 

2 2 U 

0.30 U 

•20600 

3.6 U 

0.51 

22.6 

52 

-

0.020 U 

0.020 U 

0.020 U 

0.010 U 

0.010 U 

0.01 o"u 

OOIOU 

0.010 u 

0.020 U 

0.010 u 

0 0 2 0 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.010 U 

0.010 u 

0.010 u_ 

0.010 u 

0.10 u 

1 OU 

10/06 

34.3 U 

' 30 8 

203 

0.38 U 

0.54 U 

20800 

20300 

0.52 J 

133 

1 1 U •, 

1 6 U 

13300 

• 13100 

0.10 u 

38 4 

27000 

2.5 U 

0.50 U 

74600 

3.2 U 

1.0U 

15.4 U 

335 

~ 

! 

w r 

33.4 U 

7 5 B 

184 8 

0 3 7 U 

0 2 0 U 

12B0O 

0.60 U 

76 9 

0.50 U 

1 2 U 

6150 

0.10 U 

8 5 

5S50 

2.1 U 

0 4 0 U 

22400 

3.4 U 

0 4 0 U 

16.1 

-

-

<l\}7 

11 l U 

4.6 
154 

0.20 U 

0.40 U 

10600 

0.30 U 

57.6 

0.60 U 

1.2 U 

4830 

0.10 u 

6.1 

3740 J 

2.7 U 

1 2 U . 

16500 

2.9 U 

0 5 0 U 

35.7 

~ 

\ 

- Not analyzed or data not available to RAl as of Febnjary 7, 2008 

U • Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

D - Sample diluted in the lab for analysis 

N P - W e l l not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 
Table 4 (continued) ' 

Historical Summary of Groundwater Quattty Data Collected tiy New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Candnils 

P » r » m e i e r 

B e n i e n e 

T o l i j « n « 

Xy tene { t o u l ) 

3 - e i i t a n o n s 

A c e t o n e 

C « r t i o n D«u l f i de 

C r c k i h e i « r « 

Metny - te r t -bu ty le t f t e r 

U e t h y l c r c l o h e x i n e 

4 - M « t h y - 2 - p n < a n o n B 

Bnorrtotorm . 

C a r b o n Tc t racNorvJa 

C h l o r o b e n i e n a 

Chta rafts rm 

1 .2 -D icnk i ioa Ihane 

l . a C h l o r Q t i e n i e n e 

1 .1-D<cnlo iDelh jne . 

c i » - ' I . 2 -O icnb rDc ihene 

1.1-D«chloroetneno 

1 3 .0 ich farGl>erucnB 

1 .3 -D i ch lo i oben iene 

1 .4 -O ich la r t i bcnzcn* 

l . l . l - T n c h k i r o e t h i n e 

T n c l ^ i o e l h e n e 

V m y t C h l o r r i . 

1.2.4-TrKhtorD benzene 

ci»-1 3 - O k h l o r a p ( o p e n e 

M e t f T ^ t ™ . CMonde 

TncMto to l l uo ro r t i e th jne 

B i i R - c t i o r n l t T y O E t t w r 

B i « [ 2 - e t n r h e i ^ l p h m a l a » 

a .2 -<»yb i» ( l - C n b r a p r o p a n . ) 

2 .A -D imc tny lphena l 

J - M e l h y l p b e n o ] 

4 -Me tny lpheno l 

A c e t o p h e n o n e 

C a p r o b c a m 

Die t fn r tph lha t i te 

N a p h t h a l e n e 

P h e n o l 

O i u o h e d U a n g a n c M {rng^} 

O i i w l w e d I ran (mgf l ) 

B i o l o g i c a l O x y g w n D w n a n d ( m g A i 

F i ^ U P t r a m t t m r * 

Conduc t i v i f y ^ z m \ 

p H ( i t a n d * n d u n a ) 

D « * o h e d O i ¥ B « n (rng/I) 

O R P ( m V ) 

V A l e r - U v e l B e v a l n n (ft. U S L ) 

UW/-29 • • 1 

B/S3 

5 

S U 

s 

S U 

5 U 

5 U 

5 U 

s'u 

5 U 

-

2 8 5 0 

-

. 6 . 0 0 

-

& 5 4 

13 

S U 

5 U 

S U 

5 U 

5 U 

5 U 

-

21.30 

-

6.31 

-

aos 

• 2 .1 

O .SU 

0.5 U 

O S U 

6 1 

O.SU 

O.SU 

O S U 

-

37 .80 

r 

6.56 

-

6/96 

O S U 

O.SU 

O S U 

O S U 

1 0 

O S U 

O S U 

0 2 J 

-

3 S B 0 

-

6 4 2 

-

6 ^ 7 -

0 6 ' 

O.SU 

O S U 

O.SU 

-
3 0 

D 5 U 

O S U 

O S U 

-

I 7 i 0 

-

6.63 

-

e/s8 

0 6 

O S U 

O S U 

O S U 

3.3 

O.t J 

0.1 J 

O S U 

-

2 3 6 0 

-

6 .66 

-

&/S9 

0 . 7 

0 .5 U 

0 5 U 

0 5 U 

4.5 

O S U 

0.5 U 

O S U 

• -

33 J O 

-

6 .38 

-

7/00 

0 3 J 

0 5 u 

0 5 U 

0 5 U 

1.6 • 

0 5 U 

0.5 U 

O S U 

0.1282 

28 49 

-

6 J 9 

-

lOf lXI 

-

-

< D 

: 
-

-

-

i 2 A m 

I • 

- • 

13 D 

: 
-

6.95 

- 2 0 9 4 

« ) 1 

0 7 J 

O J B 

1 U 

• i u 

1 U 

1 U 

1 U 

9 

1 U 

• I U 

1 u 

1 u . 

1 u 

l U 

I U 

2 U 

0 . 7 J 

1 U 

1 u 

I U 

1 u 

I U 

10 

33.9 

-

-
-24 4 9 

7/01 

0 6 J 

. 0.3 B 

1 U 

I U 

1 U 

l U 

I U 

I U 

I U 

I U \_ 
1 u 
1 u 

1 u 
zu 

0 / J 

O. IJ 

2 

O U 

1 u 

1 u 

1 u 

I U 

9 

46 .0 

-

6.S8 

-21 .39 

10/01 

- . 

- • 

5 5 

;; 
-

; 
•30 9G 

1*02 

-

I 

1.7 

; 
-

12.15 

320 

8 4 3 

2 6 6 5 

-25 .98 

4/02 

y ^ 

-

11 

; • 

-
13 9 4 

393.1 

6.28 

0.04 

280 .9 

-24 .62 

7/02 

0.6 J 

O S U 

O S U 

O S U 

O S U 

O S U 

0 5 U 

O S U 

12 

2 5 5 0 

-

6.54 

-26 .14 

1CU02 

-

-

9 3 

-
-
-

-

1/03 

_ 

-

10 

-

-
-

-27.23 

4^ )3 

.-

~ • 

-

3 2 6 

-
14 96 

3 3 7 J 

5.74 

0 .3 

3 6 5 

-25 .43 

7/03 

5 

0 5 U 

0 5 U 

1 a u 

0 5 U 

O S U 

o'su 
16 

0 5 U 

0 5 U 

O.SU 

0 5 U 

0 3 J 

O . I J 

O S U 

1.0 u 

O S U 

0.9 

1.7 

0.2 J 

0 5 U 

O S U 

0 5 U 

• O.SU 

14 D 

1 4 8 0 

31.9 

-
14 49 

3 / 4 5 

5 7 5 

0.01 

0 7 

-26.41 

7/04 

5.3 

0 5 U 

0.2 J 

I O U 

O S U 

O S U 

O S U 

2 4 

. 0 5 U 

O S U 

0 5 U 

. 0 8 

0 3 J 

0.2 J 

0 5 U 

0 7 

0.7 

2 8 

O J J 

0 1 J 

O S U 

O . I J 

O S U 

-

:' 
-

- • 

-22.B2 

1CKM 

0 .43 J 

O S U 

O.SU 

O S U 

S U 

S U J 

0 5 U 

0 5 U 

O.SU 

0.95 

O .SU 

5 U 

O . S U 

0 5 U 

O . S U 

4 2 

O . S U 

0 5 U 

O . S U 

O.SU 

0 1 4 J 

0 .15 J 

O S U 

O.SU 

Q 2 2 i 

0 5 U 

. 1 3 

0 5 U 

0 J 9 J 

0 5 U 

0 12 J 

O S U 

O.SU 

O S U 

O.SU 

0 5 U 

0 6 7 

S U 

S U J 

S U 

5 U 

S U 

S U 

S U 

S U 

5 U 

5 U 

S U 

S U 

0.944 

2 6 5 

-
1S.T0 

3 1 9 

6 5 6 ' 

-14 .7 

-14 .35 

1 « 5 

D 6 J 

S U 

• S U 

S U 

I O U 

2 0 U 

10 U J . 

S U 

S U 

S U 

• 6 

S U 

5 U 

S U 

5 U 

S U 

5 U 

S U 

S U 

S U 

5 U 

5 U 

5 U 

S U 

5 U 

S U 

0 5 9 

5 U 

5 U 

• S U 

5 U . 

S U 

'su 
5 U 

S U 

S U 

5 U 

S U 

S U • 

0.835 

2 5 2 

-
13.90 

278 

6.02 

O l S 

1S.4 

-8 .62 

4A)S 

S U 

S U 

S U 

S U 

10 R 

2 0 R 

I O U 

S U 

5 U 

S U 

4 J 

S U 

S U 

S U 

5 U 

S U 

S U 

5 U 

S U 

S U 

S U 

S U 

5 U 

S U 

5 U 

S U 

0 J 9 

5 5 U 

5 5 U 

5.6 U 

5 6 U 

S G U 

5.6 U 

5 5 U 

5 6 U 

5.6 U 

5 5 U J 

5 5 U 

5 5 U 

0.B57 

2 9 9 

14 S2 

2 9 3 

6.04 

0 5 0 

-66 .1 

1.11 

7/05 

5 U 

5 U 

S U 

S U 

I O U 

2 0 H 

10 UJ 

S U 

5 U 

S U 

5 

S U 

S U 

5 U 

5 U 

5 U 

S U 

S U 

S U 

S U 

S U 

5 U 

S U 

S U 

S U 

S U 

0 4 

5 U 

S U 

5 U 

. S U 

5 U 

S U 

S U 

S U 

S U 

S U 

. S U 

5 U 

1.15 

3 4 . 5 

14.64 

6 0 1 

5 . 0 0 

0 9 3 

-1 .4 

-3 .64 

10TO 

. 5 U 

. 5 U 

S U 

5 U 

I O U 

2 0 R • 

I O U 

S U 

S U 

S U 

6 

S U 

S U 

S U 

5 U 

S U 

S U 

5 U 

5 U 

S U 

S U 

S U 

S U 

S U 

S U -

S U 

0 2 9 

5 U 

S U 

5 U 

. 5 U 

. S U 

S U 

S U 

S U 

5 U . 

S U 

S U 

S U 

G 5 1 2 

31 .7 

14.10 

4 X 

6.38 

0 J 2 

-35.3 

-8 .45 

1/D6 

I O U 

1 .1J 

I O U 

I O U 

I O U 

1 1 J 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

t o u 

I O U 

I O U 

3.1 J 

10 u 

I O U 

I O U 

10 u 

I O U 

I O U 

10 u ^ 

10 u ^ 

I O U 

. I O U 

U J 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

10 u 

I O U 

10 UJ 

S U 

S U 

S U 

5 U 

S U 

S U 

5 U 

S U 

S U 

5 U 

S U 

5 U 

5 U 

0 8 0 2 

34 .7 

14.3 

444 

6 21 

0.00 

-97 

0 2 4 

4 ^ 6 

0.20 J 

1 U 

I U 

3 U 

S U 

S U 

1 u 

I U 

I U 

0 6 2 J 

1 u 

5 U 

1 u 
1 u 
l U 

3 0 

I U 

I U 

" J 

1 u 

1 U 

1 u 

I U 

1 u 

t u 

1 u 

1.7 

I U 

I U 

I U 

I U 

. 1 0 

I U 

1 u 

1 UJ 

1 u 

5 U 

3 S I . 

S U 

S U 

S U 

S U 

5 U 

5 U 

S U L 

S U 

5 U 

S U 

5 U 

0 .735 

36 .1 

< 2 

1 5 3 

494 

6.32 

0.00 

•133 

-2 22 

7/06 

0.16 J 

I U 

1 U 

3 U 

S U 

5 8 U 

1 U 

I U 

I U 

0 6 3 J 

1 U 

5 U 

l U J 

I U 

I U 

3 J 

I U 

1 U 

I U 

I U 

1 U 

I U 

I U 

I U 

» t / 

1 u 

1 5 

I U 

1 u 

• I U 

I U 

I U 

I U 

I U 

1 UJ 

I U 

5 U 

S U 

5 U 

S U 

S U 

S U 

S U 

s'u 
S U L 

S U 

S U 

5 U 

5 U 

0 6 6 2 

31 1 

« 2 

1 4 S 

6 2 4 

6.09 

0 .00 

-100 

-4 .78 

lone 

I U 

I U 

I U 

. 3 U 

5 U 

5 U ' 

I U 

1 U 

1 U 

0 6 7 J 

1 U 

5 U 

S U J 

I U 

I U 

2 1 

I U 

I U 

I U 

1 u 

I U 

1 u 

I U 

1 u 

( U 

I U 

0.63 J 

I U 

I U 

I U 

I U 

1 u 

1 u 

I U 

I U 

I U 

5 U 

S U 

5 U . 

S U 

S U 

S U 

5 U 

S U 

S U 

S U 

S U 

S U . 

S U 

0 4 4 3 

26 9 

< 2 

15 0 

491 

6.08 

0 .00 

-95 

-6 .96 

1/07 

1 u -

1 U 

I U 

3 U 

5 U 

S U 

1 u 

I U 

1 u 

0.69 J 

1 U 

5 U 

1 U 

1 U 

I U 

2.1 

1 U 

1 U 

1 U • 

1 u 

1 u 

1 u 

I U 

1 u 

t u 

I U 

0 93 J 

1 u 

I U 

1 u 

1 u 

1 u 

1 u 

1 u 

I U 

5 U 

S U 

5 U 

' s u 

• 5 U 

5 U . 

5 U -

S U 

5 U 

S U 

S U 

S U 

5 U 

0 4 4 5 

33 .1 

-
1 3 . 1 , 

5 3 0 

6 .77 

O . X 

-112 

-3 .58 

4 ;07 

1 U 

1 U 

1 U 

3 U 

S U 

S U 

I U 

1 U J 

1 U 

M 

1 UJ 

S U 

1 u 

1 u 

1 u 

2.1 

1 u -

I U . 

\ u 

1 u 

1 u 

1 u 

I U 

1 u 

t u 

1 u 

0 77 J 

1 U 

0 16 J 

1 U 

1 U 

1 U 

1 U 

1 u 

1 u 

1 UJ 

S U 

s u 

S U 

S U 

S U 

S U 

5 U 

S U 

S U • 

S U 

5 U 

S U -

S U 

0.4S2 

38 .4 

-
1 4 6 

3 6 0 

6.97 

0 .00 

-128 

-3 .52 

l t K I 7 

I U 

1 U 

1 U 

3 U 

S U J 

S U J 

1 U 

1 UJ 

1.6 

1 U 

S U 

\ u 

1 u 

1 u 

3.1 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 u 

1 u 

1 u 

1 u 

1 3 

1 U 

0 2 J 

1 U 

1 U 

1 U 

1 U 

1 U 

1 UJ 

1 U 

S U 

S U 

S U 

S U 

5 U 

S U 

S U 

S U 

S U 

S U 

S U 

S U • 

S U 

0.385 

40.7 

-
16.0 

2 1 8 

6.63 

0 .00 

- e i 

-8 .72 

4 A B 

1 U 

1 U 

3 U 

S U 

S U 

1 U 

1 U 

1 u 

1.2 

1 U 

S U 

1 u 

1 u 

1 UJ 

5.0 

1 U 

J ^ 
1 U 

1 u . 

1 U 

1 U 

1 U 

O K J 

1 U 

2 0 

1 U 

0 J 4 J 

1 u 

1 u 

1 u 

1 u 

I U 

1 u 

1 u 

5 U 

• S U 

S U 

5 U 

S U 

S U 

S U 

S U 

S U L 

S U 

S U 

5 U 

S U 

0 5 1 4 

52 .7 

-
1 S 5 

427 

6.33 

0 .00 

-152 

-5 .13 

iome 

8 4 

9 7 

0 2 6 J 

2 4 J 

5 U 

2.6 J 

0 23 J 

1 U 

1 U 

1.5 

1 U 

S U 

1 U 

1 U 

2.8 

1 U 

1 U 

I U 

1 u 

1 u 

1 u 

1 u 

1 u 

0 71 J 

1 u 

1 u 

1 u 

1 u 

I U 

1 u 

1 u 

5.3 U 

5.7 J 

5.3 U 

5.3 U 

S 3 U 

S . 3 U 

5.3 U 

5 3 U 

5.3 UJ 

5.3 U 

5 3 U 

5.3 U 

5.3 U 

0 .526 

SS.1 

-
1 4 4 

415 

,7 .64 

0.16 

-122 

-7 .53 

— fvlol analyzed or data not available to RAl as of February 7. 2008 
U - Anafyte was not detected above the reporting limit 
J - Estimated concentration. 
K -Analyte present, reported value may be biased high. 
L - Analyte present, reported value may be biased low. 
UL - Not detected, quantitation limit is probably higher 

D - Sample diluted in the lab for analysis. 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B -Analyte Detected in Method Blank 
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RUTH /ASSOCIATES, INC. 

Table 4 (continued] 
Hisloncal Summary of Groundwater Quality Data Collected by New Castle County tor ttie Vicinity of ttie Army Creek and Delaware Sand & Gravel Landfills. 

Paiameter 

Inorganics (^g/l) 

Nitrate Nrrrogen (mg/l) 
Aluminum 

Arsenic 
Banum 

Beryllium 
Calcium 
Calcium Total 

Cohan 
Copper 

Lead 

Magnesium 
Vlagnesum. Total 

Mercury 
Nickel 
Potassium 

Selenium 
Silver , 

Sodium 

Zinc 
Alkahnrty, Total [mgfl as CaC03 

Oxygen (mg/T) 
Methane (mg/1) 
Etfiane (ug/l) 
Ethene (i-g/l) 
Carton Oioiide (mgJI) 

M' -DDD 

4.4'-DDE 
4,4'-DDT 
Aldnn 

alpha-BHC 
Alpha-Cnlorodane 

Oeta-BHC 
detta-BHC 

Dieldrin 
Endosullan 1 

Endosulfan M 
Endosultan sulfate-
Endrin~ i 

Endnn Aldehyde 

Endnn Ketone 

gamma-BHC (lindane) 

gamma-CWorodane 
Heptachlor 
Heptachlor Epoxide 
Me^ioxycNor' 
ToKaphene 

MW-29 • , 1 

6/93 

-

: 

-

6/94 

-

-

-

6/95 

-

-

~ 

6/96 

-

-

6/97 

-

-

-

6/98 

-

-

6/99 

-

-

-

7/00 

-

-

~ 

10/00 

~ 

-

" 

12/00 

-

' • -

-

4/01 

-

-

-

7/01 

-

-

_ 

10/01 

" 

-

1/02 

-

" 

~ 

4/02 

-

-

" • 

7/02 

-

-

-

10/02 

" 

-

_ _ 

-

1/03 

-

-

~ 

4/03 

0 315 

3.5 
86 -" 

0.6 JB 
2 U 
96 

-

7/03 

0.335 

4.48 
0.4 B 
2 U 

• .05 J 
n o 

-

7/04 

, -

-

-

10/04 

-

~ 

0.02 U 
0 02U 
0.02 U 
0.01 U 
0 01 U 
0.01 U 
0.01 u 
0.01 u 
0.02 U 
0.01 u 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.1 u 

1/05 

-

~ 

0.017 U 
0.017 U 
0.017 U 

0.0087 U 

o o a 7 u 
0.00067 J 
0.0067 U 
0.0OB7U 
0 017U 

0.0087 U 
0.017 U 
0.017 U 
0.017 U 
0.017 U 
0.017 U 

O00B7U 
0.0057 U 
0.0087 U 
0.0067 U 
0.087 U 

4/05 

-

-

0.02 U 
0 02U 
Q.02U 

0.009B U 
0 0098 U 
0.0098 U 
0.0098 U 
0.0098 U 
0 0041 J 
0.0098 U 

0 02U 
0.02 U 
0 02U 
0.02 U 
0.024 

0 009B U 
0.0033 J 
0 0098 U 
O.00B5 J 
0.098 U 

7/D5 

- • 

-

0.02 U 
0 02U 

0.0023 J 
D.D1 U 
D.D1 U 

0.0057 J 
0.01 U 
O.OIU 
0.02 U 

0.0023 J 
0 02U 
0.02 U 
0 02U 
0.02 U 
0.02 U 
O.OIU 

0.0019 J 
O.OIU 

O.OIU 
0.1 U 

I U 

10/05 

-

_ 

0 02U 
0 0038 J 
G02 U 
0.01 U 
0.01 U 
OOOB J 
D.D1 U 
0.01 U 

0.0057 J 
0.01 u • 
0 02U 
0.02 U 
0 02U 
d 0 2 U 
0 02U 
0.01 U 

0.0046 J 
O O I U 
O.OIU 
0.1 U 

I U 

1/06 

-

-

0 0201] 
0.020 U 
0 020U 
OOIOU 
0.010 U 
OOIOU 
0.012 JN 
0.010 U 
0.020 U 

0.01 U 
0.020 U 
0.020 U 
0 020U 
0.020 U 
0 020U 
0.010 u • 
0.010 U 
0.010 u 
0.010 u 

0 lOU 
I.OU 

4/06 

11400 

8490 

103 

-

Z' 

7/06 

11000 

7440 

89 

-

_ 

10/06 

10400 

6220 

156 

-

-

~ Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not delected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high, 

L - Anatyle present, reported value may be biased low. 

D ' Sample diluted in the lab for analysis. 

NP - Well not pumping 

P-Discrepency in GC analysis.' Lower value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summary of Groundwatei Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Uo t>4 iJoa*n t t , JVoCs iM l f i 
Benzene 
Toluene 
Eihylbenzene 
Xylene (total) 
2-BuTanone 
Acetone 
C«rtx)n DnutMc 
Cyclohexane 
jsopropylbenzene 
Meihy-ten-butyl ethei 
Methytcyclohenne 

BrDmobmi 
Bfomodichloromethane 
Carbon Teliachlorde 
Ctttoiobeniene 
Chbrotorm 
D1 ti 10 mochk) ro m et ha ne 
1.2-DicHoroethane 
1.3Chtorobenrene 
1.1-DcHoioethane 
c»-1.2-Dichlaroethene 

1.1-DicNorDethene 
1 2-Dchkiioethene (total) 
1 Z-Dichfc:obenzene 
1 3-Oehiocobenzene 
1.4-DichIombeniene 
Chloroethane 
Teirachloroelherw 
1.1.1-Trictiloioeihane 
Tnchhmethene 
Vinyl Chlonde 
1 2.4.riichlorabenzene 
cis-1.3-Dichk)[oproDene 
Methyfene CNoiide 
TfithiorDlluoromelhane 
Sen,M/cJ«Je< M l 
Bi»(2-chloroeth¥l)Elher 
Bis(2-«thylhe)fyl)phthalate 
2.2'-oitytis (1 -Chloiopropane) C, 
2.*-Dinietliy1phenol 
2-MelhylnaphIhatene' 
J-Melhylphenol 
4-Uethylphend 
feetophenone 
Caprotaciam 
Diethylphthalate • 
N-NrtroMdiphenylamine 
Naphthalene 
Phenol 
Inorganics (>IB'I) 
D i tuKvd Mangarwte (mgft) 
OiKoKred Iran (mg/l] 

H t l d Parametart 

Conducirvtty (^s/cm) 
pH (standard uniti) 
DiMolved 0*ygen (mafl) 
ORP(mV) 

Waier-Level Ekvainn (ft. USL) 

MW-31 1 
6/93 

5 U 

5 U 

5 U 

SU 

' SU 

5 U 
SU 
5 U 

-

10.90 

-

5.90 

-

6/94 

' su 

5 U 

SU 

5 U 

SU 
SU 
SU • 

I 

0.45 

6.29 

~ 

6/95 

0.3 J 

OSU 

O.SU 

OSU 

0 2 J 

O.SU 
O.SU 
O.SU 

-

3.30 

-

6.87 

-

6«6 

43 

O.SU 

O.SU 

OSU 

0 4 J 

O.SU 
OSU 

__0.5U 

-

9.30 

-

6.50 

-

6f l7 

OSU 

OSU 

O.SU 

OSU 

OSU 

O.SU 
O.SU 
O.SU 

-. 

7.60 

-

6.63 

-

G/sa 

OSU 

O S U 

-
O.SU 

OSU 

O.SU 

05 U 
O.SU 
O.SU 

-

0 24 

-

5.79 

-

&99 

O.SU 

OSU. 

O.SU 

O.SU 

0.4 J 

OSU 
OSU 
OSU 

- . 

0.56 

'6.17 

-

7/00 

0.1 J 

O.SU 

OSU 

O.SU 

OS J 

O.SU 
OSU 
O.SU 

0.1272 

3 36 

-

6.32 

-

lOTO 

-

0.13 

: 
-

2 

-

12/00 

16D 

-
-
-

.18.5 

4rtl1 

OBJ 
1 U 
1 u 
1 u • 

1 u 
1 u 
I U 
s 

1 u 
1 u 
1 u 

0.2 J 
1 u 

1 u 
2 U 

O.IJ 
1 u 

0.7 B 
1 U 
1 U 
1 U 
1 U 
1 U 

21 

17.2 

-
-

-23.97 

7rt}1 

0.6 J 
0.5 J 
1 U 
1 U 

1 U 
1 U 
f U 
2 

0.2 J 
1 U 
1 U 

1 U 
1 U 

1 u 
2U • 
1 U 
1 U 

0.6 J 
01 J 
1 U 
1 U 
1 U 
1 u 

4NP 

7.12 

-

6.29 

-18.26 

10/D1 

-

20 

-

-
-
-. 

-40.35 

1/02 

-

0.053 

-

-
1Z36 
130 
8 43 

282 
-24.85 

4fl32 

,-

0.16 

-
-

14.95 
18S.2 
6.38 
1.19 

259.7 

•21.55 

7/02 

O.SU 

o.su' 

O S U 

0.5 U 

O S U 

O.SU 
O.SU 
O S U 

0.23 

-

608 

-

6.B3 

-21.07 

'0/02 

-

0 079 

: 
-

-
-71.01 

1/D3 

-

0.1 

-
-
-

00.25 

Am 

~ 

0.1 

12.9 

-
24 26 
166 

S.67 
346 
36.1 

-23.51 

7/03 

OSU 
0.5 U 
OSU 
I O U 

• SU 
OSU 
OSU 
O.IJ 
O.SU 
OSU 
O.SU 

OSU 
OSU 

OSU 
I.OU 
O.SU 
OSU 
O.SU 
OSU 
OSU 
OSU 
OSU 
OSU 

0 1 • 

0 47 
25.4 

-
1B36 
278 6 
S.02 

' 0 7 6 
74 6 

-24 13 

7/D4 

0.4 J -
0.6 U 
OSU 
I O U 

0 5 U 
OSU 
0 £ U 
0.1 J 
0.5 U 
O.SU 
0.5 U 

OSU 
O.SU 

OSU 

OSU 
0 5 U 
0 5 U 
O.SU 
O.IJ 
OSU 
0 1 J 
OSU 

" 

; 
• -

-

-23.72 

. 10/04 

6.1 
O.SU 
OSU 
046J 

SU 
SUJ 
O.SU 
O.MJ 
0.25 J 

1 9 
O.SU 
SU 

OSU 
OSU 
OSU 
3.9 

OSU 
O.SU 
O.SU 

0Z2J 
0.11 J 
014J 
O.SU 

0.15 J 
O.SU 
0.31 J 
0 18K 
0.17J 
O.SU 
013J 
OSU 
0 1 J 
OSU 
OSU 
O.SU 

.3 
5 U 
SUJ 
SU 
SU 
SU 
SU 
SU 

. 5 U 
5 U 
5 U 
SU 
SU 

100 
169 

-
14 20 
281 
6.46 

14 
-12.60 

1/05 

SU 
SU 
SU 
SU 
IOU 
2DR 
SU 

IOU 

SU 
SU 
SU -

• SU 
SU 
SUJ 
5 U ' 

5 U 
SU 
SU 
SU 

s'u 
5 U 
SU 
SU 
SU 

SU 
SU 

0 0095 J 

0.021 
0.376 

-
13.00 
140 
5 74 
2.95 
140 

-6.26 

4rt)5 

5 U 
5 U 
SU 
5 U 
IOU 
20U 
SU 

IOU 

SU 
SU 
SU 
SU 
SU 
su-
5 U 

5 U " 
SU 
SU 
SU 

SU 
SU 
SU 
SU 
SU 

SU 
SU 

• 

0.019 J 
5 U 
5 U 
5 U 
SU 
SU 
SU 
5 U 
5 U 

. 5 U 
SUJ 
SU 
SU 

0.0216 
0.170 

13.47 
144 
S.48 
3 16 
177 

0.7S 

7«S 

SU 
5 U 

' SU 
5 U 
IOU 
2QR 
SU 

10 UJ 

SU 
SU 
5 U 
SU 
SU 
SU 
SU 

5 U 
5 U 
SU 
SU 

- 5 U 
SU 
SU 
SU 
SU 

SU 
SU 

0.099 
SU 
SU 
SU 
5U 
SU 
SU 
SU 
5 U 
SU 
SU 
SU 
SU 

0.324 
7.47 

14.13 
236 
5.56 
0.84 
62.5 
O 5 0 

10/05 

SU 
5 U 
SU 
SU 
IOU 
20R 
SU 

IOU 

SU 
SU 
SU 
SU 
SU 
SU 
SU 

SU 
5 U / 
SU 
SU 

5 U 
SU 
5 U 
SU 
5 U 

SU 
SU 

0.01B U 
SU 
SU 
SU 
5U 
SU 
5 U 
SU 
SU 
SU 
SU 
5 U 
SU 

0400 
9.37 

13.31 
262 
5.91 
1.26 
77.0 
-7 54 

1/06 

IOU 
IOU 
IOU 
IOU 
IDU 
IOU 
IOU 
IOU 
IOU 
25 

IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IDU 

IOU 
IOU 
IOU 
IDU 

IOU 
IDU 
10 U 
10 UJ 
IOU 
IOU 
IOU 
10 u 
10U 
IOU 
IOU 
10 UJ 

SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 

s u ' 
5 U 
SU 
SU 
SU 

0 276 
5.64 

14 2 
296 
5.73 
0.36 
51 

-0.21 

4^)6 

1 U 
1 U 
1 U 
3 U 
SU 
SU 
1 u 
1 u 
1 u 
24 
1 u 

.SU 

1 U 
I U 
I U 
1 u 
1 u 
1 u • 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 UJ 
1 u 

SU 
SUL 
SU 
SU 
SU 
SU 
SU 
5 U 
SUL 
S U 
5 U 
SU 
SU 

0 491 
14.5 

<\ 
14 5 
383 
6.08 
O.OO 
25 

-2.07 

7/06 

1 U 
1 u 
1 U 
3 U 
SU 
SU 
1 u 
1 u 
1 u 
24 
1 u 
5 U 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 

1 U 
1 u 
1 u 
1 u 

1 u 
I u 

. 1 u 
1 u 
1 u 
1 u 
1 u 

• 1 u • 
1 u 
I U 
1 UJ 

• 1 u 

SU 
SU 

' S U 
5 U 
5 U 
SU 
SU 
5 U 

SUL 
5 U 
SU 
SU 
SU 

OSes 
16.0 

14.5-
365 
5 9 0 . 
D.DD 
-29 

-4.40 

10rtD6 

1 U 
1 U 
1 U 
3 U 
SU 
SU 

• 1 U 
I U 
1 U 
25 
1 U 
SU 

1 UJ 
1 u 
1 u 

0.41J 
1 u 
1 u 
1 U 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 

•1 u 
1 u 

0 39 J 
1 u 
I U 
1 u 
1 u 
1 u 
1 u 
1 u 

SU 
SU 
SU 
5 U 
SU 
SU 
5 U 
SU 
5 U 
S U 
5 U 
SU 
5 U 

0.504 
12.4 

14.4 
382 
5.D4 
086 

-6 15 

UD7 

1 U 
1 U 
1 U 
3 U 
SU 
5 U 
I U 
I U 

1 u 
21.-
1 U 
SU 

I'U 
I U 
l U 

0.31 J 
1 U 
1 U 
1 U 

I U 
I U 
1 u 
l U 

1 U-
1U 
I U 
1 u 

0.37 J 
1U 
l U 
l U 
1 u 
1 u 
1 u 
1 u 

SU 
SU 
SU 
5 U 
SU 
SU 
SU 
SU 
5 U 
5 U 
SU 
SU 
5 U 

0.566 
12.1 

-
14.0 
216 
S.90 
077 

3 
J 4 0 

4/07 

1 U 
1 U 
1 U 
3U 
SU 
s'u 
1 u 
l U J 
1 u 
22 

1 UJ 
SU 

1 u 
I U 
1 u 
1 u 
1U 
1U 
1 u 

1 u 
1 u 
1 u 
1 u 

I U 
1U 
1 u 
1 u 

034J 
1 u 
1 u 
1 u 
1 u 
1 u 
1U 
1 UJ 

SU 
s u 
SU 
SU 
SU 
SU 
5 U . 
SU 
5 U 
SU 

• 5 U 
5 U 
SU 

0.914 
1S.6 

-
14.3 
287 
6.01 
0.00 • 
-62 

10/07 

I U 
1 u 
1 u 
3 U 
SU 
5 U 
1 U 
I U 
1 U 

0.38 J 
I U 
5 U 

1 U 
1 U 
1 U 

0 9 2 J 
1 U 
1 u 
I U 

1 u 
I U 
1 u 
1 u 

I U 
1 U 

0.39 J 
1 U 

0.61 J 
1 U 

. 1 u 
1 U . 
1 U 
1 U 
1 UJ 
1 u 

SU 
SU 
SU • 
SU 
5 U 
'5U 
SU 
SU 
5 U 
SU 

^ S U . 
5 U 
SU 

122 
23 0 

-
14.5 
212 
6.58 
0.00 
-33 

-8.08 

10/08 

1 U 
1 U 
1 U 
3U 
SU 
5 U 
I U 
I U 
1 u 

0.36 J 
1 U 
5 U 

1 U 
1 U 
1 u 

1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

I U 
] u 

0.47 J 
1 u 
1 2 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

• 5.3 U 
5.3 U 
5 3 U 
5 3 U 
5.3 U 
5 3 U 
S.3U 
S3U 

5 3UJ 
5.3 U 
5.3 U-
5 3 U 
S 3 U 

0 792 
200 

-
142 
326 
6.88 
0.96 
-30 

-7 04 

-Notanafyzedordata not available to RA( as of February •7;200e 

U - Analyte was not detected above the leporting limit 

J ' Estimated concentratian. 

K - Anatyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

UL ~ Not detected, quantitatioh limit is probably higher 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Disciepency in GC analysis. Lower value reported 

B - Ana^e Detected in Method Blank 

R - Data Rejected 
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RUTH ASSOCIATES, INC. 

Table 4 (continuedl 
Historical Summary of Groundwater Qualify Data Collected by New Castle County for ttie Vicinity of the Anny Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics Uig/I) 

Nitrate Nitrogen (mgl\) 

AJumnum 

Arsenic 

Be/yttum 
Cakium 

Calcium. Total 
Cobalt 

Copper 

Lead 
UaEF^esium 
Waanesium. Total 

Wercury 

NicVel 
Potassium 

Selenium 
Silver 

Sodum 
Zinc 
AJkaliniry. Total (rngfl as 'CaC03 

DIssotvtd Gases 

O.ygen (mg/l) 
Methane (mg/1) 
Ethane (^I9/l) 
EtheneOig^} 
Cartion Diovide (mg/l) 

Pasticldas/HarticJdta big/l] 

4.4-.0DD 
4.4--DDE 
4 4VDDT 
Aldnn 

alpha-BHC 
AJpha-Chlorodane 

bet<»-eHC 

delta-6HC 
Diddrm 
Endosullan | 

Endosullan II 
Endosultan sulfate 

Endnn 

Endrin Aldehyde 
Endnn Ketone 

gamma-BHC (Lindane) 
gamma-Chloiodane 
Heptachlor 

Heptachlor Epoxide 

MethojfycNoi 
Toiaphene 

MW-31 1 
6/93 

- • 

-

6/94 

_ 

-

-

6/95 

' 

- ' 

6/96 

_ 

-

6;97 

-

.-

-

5/98 

-

• -

-

6/99 

-

-

.-, 

7/00 

-

- • 

i tvoo 

-

; 

-

12/00 

-

-

-

d/01 

-

-

7/01 

-

-

-

10/01 

-

-

_ 

1/02 

-
-

; 

_ 

4/02 

-

. '-

-

-

7/02 

I 

-

-

10/02 

-

--

-

1/03 

-

~ 

:-

4/03 

0.305 

5.65 

2 B 
0.07 JB 
0.04 JB 

• 34 

7/03 

0.11 

5 
0.04 J 
0.04 J 

54 

-

7/04 

-' 

-

-

10/04 

-

-

0 02U 
0.02 U 
0 0 2 U 
0.01 U 
0.01 U 
0.01 u 
0 01 u 
0.01 u 
0 02U 
0.01 u 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 u 
0.01 u 
0 01 u 
0.1 u 

1/05 

-

-

a o 2 u 
Q.02U 
0.02 U 
0.01 U 
0.01 U 
0.01 u 
0.01 u 
O.OIU 
0.02 U •• 
0.01 u 
0.02 U 

-0 .02U 
0.02 U 
0.02 U 
0 02U 
0.01 U 
0.01 U 
Q.Ol U 
0.01 U 
0.1 U 

4/D5 

-. 

0.018 U 
0.018 U 
0 018 U 
0.0091 U 
0.0091 U 
0.0091 U 
0.0091 U 
0.0091 U 
0 018U 

0.0091 U 
0.018 U 
0.018 U 
0.018 U 

" 0.018 U 
0.018 U 

. 0.0091 U 
0 0091 U 
0.0091 U 
0.0045 J 
0.091 U 

7/05 

-

-

0.02 U 
0.02 U 
0.02 U' 
0.01 U 
0.01 U 
0.01 U 
001 U 
0.01 U 
0.02 U 
0.01 U 
0 D 2 U 
0.D2U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
001 U 
0.01 U 
001 U 
0 1 U 

1 U 

10/05 

• -

~ 

0.02 U 
0.02 U 
0.02 U 
0.01 U 
001 U 
0.01 U 
0.01 u-
0.01 u 

• 0.02 U 
0.01 u 
0.02 U 
0 02U 
0.02 U 
0.02 U 
0 D 2 U 
0.01 U 
0.01 U 
0.01 U 

0.019 JN 
0.1 U 

1 U 

1/06 

-

-

0 D2D U ^ 
0 02DU 
0O20U 
0.010U 
0 010U 
0.010 U 
0.010 U 
0.010 u 
0.020 U 
0.010 u 
0.020 U 

' 0.020 U 
0.020 U 
0.020 U 
D02DU 
0.010 U 

. O O I O U 

0.010 u 
0.010 u 
0.10 u 
I.OU 

4/06 

13400 

6600 

53 0 

^ 

-

7/06 

12800 

6140 

49 

10/06 

13900' 

6840 

135 

-• 

_ 

- Not analyzed or data not available to RA! as of February 7. 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K -Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES. INC. 

Table 4 (continued) 
. Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parammer 

) 
Nor}-Halag9nat9d VOCs (ng/I) 

Benzene 

Toluene 

Ethylbenzene 

Xylene (toUl) 

2-B Ola none 

Acetone 

Carbon Disulfide 

Cyclohexane 

Isopropy {benzene 

Melhy-tert-butyl etner 

Metnylcyclohexane 

4JJIethy-2-pentanone 

Bfomoform ^ — 

Sromodichlorome thane 

Carbon Tetrachloride 

Chlorobenzene 

Chlgroforrn 

Dibronwchloromethano • 

1.2-Dichloroeihane 

1 3 CtilorotJenzene 

1.1-Oichlotoethane 

cis-1.2-Dichloroethene 

trans-1.2-DichloroethenB 

1.1-Dichloroethene 

1.2-Dichloroethene(toUll 

1.2-DichlorDbenzene. 

1.3-DKfih.'obenzeno 

1.4-Dicliloroben7ene 

Chloroethane . 

Tetrachloroethene 

1.1.1-Tnchloroethane 

Trichloroethene 

Vinyl Chloride 

1.2.4-Trichlorobenzene 

ds-1.3-Dichlorop(opene 

Methylene Chloride 

Tnchlorofluoromethant 

Semi-Volati las (pg/I) 

BiS(2-chlon36thyl)Ethor 

Bis(2-ethylhexyl)phthalate 

2.2'-oKybis (l-Chloropropane) 

2 4.Dimettiylohenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Acetophenone 

Capiolactam-

Diethylphthalate 

M-Nrtiosodipheny]annine 

Naphthalene 

Pheno 

Inorganics tug/ l) 

Dissolved Manganese (mg/l) 

B io log ica l O x y g w i Demand (mgA) 

Field ParamQtars 

Temperattire (Degrees Celcius) 

Conductivity (tis/cm) 

pH (standard unrts) ' ^• 

Disiotved Oitygen (mg/I) 

ORP (mV) 

Water-Level Elevation (n. MSL) • 

Criteria 

5 

100* 

100-

5 

io"o-

100* 

S 

7 

75 

200 

S 

2 

*t 

• • • ' T ' l - -

WA'' 

BW-1 • • ^ . 1 
6/94 

O.SU 

O.SU 

O S U 

O S U 

O.SU 

O.SU 

D.SU 

O.SU 

-

-

-
139 

120 

6 12 

-118 

-

10/94 

0 5 U 

O.SU 

O.SU 

O.SU 

O.SU 

'o .su 

O S U 

O.SU 

D.SU 

-

-
13.5 

115 

5 7 1 

88 

-

1195 

0.7 

O S U 

0 7 

0.5 u 

0 I J . 

O.SU 

O.SU 

0.2 J 

O.SU 

--

-

-
12.3 

146 

7.94 

96 

-

sras 

0.7 

-

2 U 

O.SU 

O.SU 

O.SU 

1 u 

0.7 

O.SU 

0.1 JB 

O.SU 

• O.SU 

0.3 J . 

O.SU 

-

-

-
13.4 

154 

6.37 

140 

-

6/95 

1.0 B 

2 U 

O.SU 

O.SU 

O.SU. 

1 U 

0.7 

O S U . 

O . I J 

O.SU 

O S U 

0.2 J 

O.SU 

-

-

-
13.8 

139 

5.99 

119 

-23.79 

10/95 

1.4 8 

0.2 J 

D.SU 

O.SU 

O.SU 

0.11 J 

0.6 

o.ru 

0.4 J 

O.SU 

O.SU 

O.SU 

O.SU 

-̂  

-

-
13.3 

160 

5.93 

72 

-

• 1/96 

1.0 

2 U 

O S U 

O.SU 

O.SU 

1 u 
0.5 J 

O.SU 

0 5 

O S U 

O.SU 

• O.SU 

O.SU 

-

-

-
12.0 

.190 

6 66 

110 

-

3/96 

0 5 

2 U 

O.SU 

O.SU 

O.SU 

1 U 

O S J 

O.SU 

0.4 J 

D.SU 

O.SU 

D 5 U 

O S U 

-

-

-
12.8 

16B 

6.05 

84 

-

6«6 

O S U 

2 U 

O.SU 

O.SU 

O.SU 

l U ' 

0.4 J 

O S U 

0.4 J 

O.SU 

O.SU 

O.SU 

O.SU 

-

-

-
13.6 

167 

7.49 

B 

-23.88 

9/96 

O.SU 

-

• 2 U 

0.5 U 

O.SU 

O.SU 

1 u ' 

0.3 J ' 

O.SU 

0.4 J 

O.SU 

O.SU 

O.SU 

O.SU 

-

-
130 

178 

6.24 

107 

-

12/96 

0.2 J 

2 U 

O.SU 

D.SU 

O.SU 

1 U 

0 2 J 

O.SU 

0 3 J 

O.SU 

O.SU 

O.SU 

O S U 

-

-

-
13.2 

144 

6.27 

-

3/97 

0.2 J 

2 U 

O.SU 

O S U 

O S U 

• 1 u 

O.SU 

O S U 

0 4 J 

D 5 U 

O.SU 

O S U 

O.SU 

-

-
12.2 

116 

5.60 

-91 

-

6/97 

0.2 J 

2 U 

O.SU 

D.SU 

O.SU 

1 U 

O S U -

0.7 

0.6 

D.5U 

D.SU 

O.SU 

O.SU 

.-

-

-
13.1 

172 

5.98 

82 

-20.15 

9/97 

o.e 

2 U 

O.SU 

O.SU 

O.SU 

I U 

0.7 

O S U 

1.2 

O.SU 

O.SU 

O.SU 

D.SU 

-

-

-
11 0 
235 
5.97 

-

12/97 

0 3 J 

2 U 

O.SU 

O S U 

O.SU 

' l u 

0.3 J 

O.SU 

1 6 

O.SU 

O S U 

O.SU 

D.SU 

-

-
12.9 

179 

6 24 

-44 

-

3/98 

0.8 J 

2 U 

O.SU 

O.SU 

O S U 

I U 

Q S U 

O.SU 

16 

D 5 U 

O.su' 

O S U 

O S U 

-

-; 

-
13.4 

218 

6 10 

50 

-

6/98 

1.3 

2 U 

O.SU 

O.SU 

O.SU 

1 u 
0.5 J 

O S U 

2.0 • 

D.SU 

O S U 

O. IJ 

O.SU 

-

-

-
14.1 

240 

6.2S 

-20.36 

lOflS 

0.6 

2 U 

O S U 

O.SU 

O.SU 

I U 
0.6 

O.SU 

1.1 

O S U . 

O.SU 

O U 

O.SU 

-
'-

-

-
13.5 

231 

6.02 

-291 

-

12/93 

0.7 

2 U 

O.SU 

O.SU, 

O.SU 

1 u 

1 D 

O.SU 

0'9 

O.SU 

O.SU 

O.SU 

O.SU 

-

-

-
13.4 

185 

6 26 

6 

-

3/99 

OS 

2 U 

O.SU 

D.SU 

O.SU 

1 U 

1 8 

0.2 J 

1.1 

D.SU 

D.SU • 

O.SU 

O.SU 

-

- • 

13.4 

197 

146.1 

-

6/99 

I .OB 

2 U 

O.SU 

O.SU 

O.SU 

1 u 
• 2.1 

O S U 

. 1-0 

O.SU 

O S U 

O.SU 

O.SU 

-

-

-
13.6 

224 

6.21 

1B7!9 

-23.S0 

- Not analyzed or data not available to RAl as of February 7. 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present!.reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

* -100 fig/1 is the Criteria for Total tnhalomethanes 

0 - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

UL - Not detected, quantitation limit is probably higher 

Criteria are Groundwater concentrations specified in (he Consent Decree for compliance al the Boundary Wells - exceedances shaded 
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RUTH ASSOCIATES, INC. 
Table 4 (continued) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (^g/l) 
Nitrate Nitrogen (mg/l) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Magnesium 
Mercury' 
'wickel 
Potassium 
Seleniuin 
Silver 
Sodium 
Zinc 
Dissolved Gases 
Oxygen (mg/i) 
Methane (mg/l) 
Ethane (pg/l) 
Ethene()jg/1) 
Cartion Dioxide (mg/l) 
Pesticides/Herbicidei (^lg/l) 
4.4'-DDD 
4,4'-DDE 
4,4'-DDT 
Atdrin 
alpha-BHC 
Alpha-Chlorodane' 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan 1 
Endosulfan li 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Melhoxychloi 
Toxaphene 
2,4-D 
2.4-TP (Silvex) 

Criteria 

10 

50 
1000 

10 
50 ^ 

^•:; k 

50 

2 

10 
50 

-:- i i 

< r 

f. ,-,• 
" ^ 0 2 " 

• t 
4 

• S "4 
100 
5 

100 
10 

BW-1 • - . 1 
6/94 

-

-

-

10/94 

.06 U 

— 

-

1/95 

.05 U 

-

-

3/95 

.05 U 

1 

-

6/95 

.05 U 

-

-

10/96 

.05 U 

-

-

1/96. 

.05 U 

~ 

-

3/96 

.OSU 

— 

_ 

6/96 

.05 U 

_ 

~ 

9/96 

.05 U 

~ 

12/96 

.05 U 

-

_ 
_ 

3/97 

0.044 J 

~ 

-

6/97 

0.05 U 

" 

-

9/97 

0.065 JB 

; 

-

12/97 

0.03B J 

-

-

3/98 

0.05U 

= 

-

6/98 

0.05 U 

_ 

-

-

10/96 

0.05U 

~ 

--

12/98 

0.054 JB 

-

-

3/99 

0.05 U 

~ 

_ 

6/99 . 

0.05 U 

-

-

- Not analyzed or data not available to RAl as of February 7, 2008 
U - Analyte was not detected above the reporting limit 
J - Estimated concentration. 
K - Analyte present, reported value may be biased high. 
L - Analyte present, reported value may be biased low. 

Criteria are Groundwater concentrations specified in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 
D - Sample diluted in the lab for analysis. 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 
Table 4 (continued) 

Hisloncal Summary of Groundwater Quality Data Collected by New Ca&de County for the Victnity of the Army Creek and Delaware Sand & Gravel Landfills 

P . , . ™ < , r 

S i n z a n i 

E m y f c a n r t n a 

X y b r H { [ga l ) 

3-Buur>ona 

Cart ion D o u n n a 

lupro tFr lbanzana 

U a t h r ^ r t - t w M a t h a r . 

A-Umti f -2-fmntMneni 

ChtoroOaniana 

CWomtDim 

15 -0« :h (g ra . t ha™ 

1 . l -DicMoroBlhana " ' 

c i » -1 .20c I4a roa [ha r« 

1 1-Dich lan»[har« 

1 2 -O ich la roMnz(na 

1 M>ich ion} t>«nl*na 

CMoFMIhana 

T i i c h l o n ) . l h . n . 

Vinyl C r J o n d . 

Watnylana C h b r i d * 
Tfeolarof luoromaOiar, 

B i i [ : -< :h lDr«Ihyt )E lha i 

B s (2-a t h y t a I yO pnf l \>bla 

2 4-DimalfT>*hanol . 

2 - *%th ) *Mp f i t h«hn« 

• J A a i n r t J " * ™ ' 

N a p h S s l i n a 

Phanol 

D B i o l f a d U a n g a n a i a [mg^Ti 

D B I O I V « 1 I n n ( ino/ l | 

Conduct iv tv utJcm) 

ORP (mV) 

Wata i -Lava l ElavatDn ( f t U S I J 

C i t i i a 

5 

1% 
lOT-

• 5 

w 
i(xr 
s 

• • 7 • 

" • 75 

""'lOO 

5 

2 

--"•' 

: : i 
^ 

•- 'V • 

l i . - S ^ ; - ! 

BW-1 (cortBiuad) 1 

0/99 

1.D 

2 U 

0 5 U 

0 5 U 

0.5 U 

I U 

2 ^ 

O.SU 

1.2 

O S U 

O.SU 

0 5 J 

O S U 

-_. 

-
13.5 

17B 

6 J 1 

33 6 

-

12/99 

4 J 

I U 

O.SU 

Q S U 

O.SU 

1 U 

S B 

0 5 U 

3 J 

0.2 J • 

O S U 

0.7 

0.5 U 

-

: 
-

1 3 J 

190 

7 6 3 

I 86 .< 

-

vaa 

2.8 

2 U 

D.SU 

O S U 

0 5 U 

I U 

4.S 

0 2 J 

3.7 

0 3 J 

O S U 

0.7 

0.5 U 

; 

: 
-

U 2 

290 

B . U -

66 

-

7/a) 

V».z 

z u 
O S U 

0 5 u 

O S U 

I U 

i 3 

O S U 

2JD 

0 5 U 

O S U 

O J J 

0.2 J 

i 3 4 7 D 

: 
-

1 3 « 

211 

6J23 

124.3 

- 2 6 2 B 

lOiDO 

" ; i 4 H 

2 U 

0 5 U 

0 5 U 

O S U 

I U 

3 A -

0 5 U 

3.4 

0 5 U 

O.SU 

0.3 J 

0.3 J 

23 D 

; 
-

14.Q 

254 

7 6 S 

O J 

129.2 

-

i2An 

n • 

3 U 

0 5 U 

0 5 U 

0 5 U 

I U . 

0 5 U 

4.9 

O S U 

O S U 

0.6 

O S J 

4 6 0 

: 
- . 

1 3 6 

38 

G og 

0 2 2 

107 

- 1 8 0 3 

* IQ\ 

"^ 

2 U 

0 5 U 

O S U 

0 5 U 

I U 

O S U 

3.0 

' 0 5 U 

0 5 U 

0 4 J 

OJZJ 

32 

0 2 7 0 

-
13.7 

2 5 1 ' 

6 .41 

0 16 

346.9 

-21.02 

7/01 

2 

C.5\. ' 

2 U 

0 5 U 

O.SU 

0.5 U 

I ' u 

O S U 

0 1 B 

4.8 

0 5 U 

0 5 U 

0.7 

O J J 

-

0.264 

-
322 

6 2 2 

229 6 

. ;8 .09 

I f f O l . 

* l? -2 

2 U 

0 5 U 

0 5 U 

O.SU 

I U 

: " • ' - • 

0.2 J 

4.9 

0 5 U 

I U 

0.7 

O J J 

37 

• : 

-
-

1/02 

O J U 

O . I J 

I U 

2 U 

0 5 U 

0 5 U 

31 

0 5 U 

I U 

^ ; : i i 

6.5 U 
1.6 

2.1 

0 1 J 

2.2 J 

1.7 • 

0 5 U 

3.8 

OS 

0 5 U 

0 5 U 

0.6 

0.3 J 

28 

: 
-

13.B 

306 

6.15 

349 3 

*a2 

1.4 

2 U 

0 5 U 

0 5 U 

0 5 U 

> U 

; . - i i i ) 

O . I J 

0 5 u 

0 5 U 

0 7 

0.3 J 

21 

: 
-

' 1 3 J 

322 

BSX 

Q s a 

256 1 

7/02 • 

~-

2 U 

O.SU 

0 5 U 

O.SU 

I U 

1 8 ^ ' 

0 5 U 

3.9 

0 5 U 

O.SU 

0.7 

0 2 J 

«0 

: 
-

14.B 

318 

e j 2 

0.01 

323.1 

lOrtJZ 

3.1 

2 U 

O S U 

0 5 U 

O S U 

0.1 J 

4 J 

O S U 

O S U 

OJI 

0.3 J 

31 

: 
-

15.0 

G2S 

0.17 

9 4 J 

1/03 

2.7 

2 U 

0 5 U 

0 5 U 

O S U 

• \ ' " . | 

0 5 U 

2 2 

O S U 

O S U 

0.6 

0.3 J 

3 0 0 

: 
-

13.6 

343 

6 2 3 

D.OS 

7 9 5 

4flJ3 

2 J 

5 LI 

5 U 

5 U 

S U 

5 U 

5 U 

S U 

S U 

if. ''/>: 
a 7 j 

I J 

S U 

S U 

0 3 J 

5 U 

S U 

S U 

5 U 

5 U 

5 U 

31 

0 609 

-
14.42 

241.3 

5 43 

0.05 

93.4 

7rtU 

2 8 6 

O S U 

0 078 J 

0.17 J 

O.SU 

O.SU. 

O S U 

22 

O.SU 

O S U 

1.7 

0 5 u 

1 2 

0.63 

2 J 

D.BS 

0 5 U 

O S U 

0 5 U 

0.19 J 

6 0 0 

1.30 
0 357 

-
ISO 

3 2 0 2 

6 0 

0 ^ 4 

8 1 

-30.63 

1(V03 

4.6 

2 U 

O S U 

0 5 U 

0 5 U 

I U 

i7.o_: 

0 1 J 

3 7 

0 5 U 

0 5 U 

0 6 

0.4 J 

1 

; 
-

1 4 5 

393 

5.73 

BO.S 

- 3 0 8 1 

1/04 

4 6 

0.5 U 

0.7 

1 J ) U 

-
O S U 

O S U 

0 5 U 

29 

0 5 U 

O S U 

13 V . 

i r 

2 5 

0 1 J 

1.9 

0 5 

3.3 

0.9 

0 5 U 

0 5 U 

0.4 J 

O J J 

-

: 
-

13.7 

346 

6.90 

47.8 

•2B73 

* 0 4 

3 7 

2 U 

O S U 

O S U 

0 5 U 

l U 

• j _ " T , o ; 

O S U 

0 5 U 

0 5 U 

0:7 J 

0 2 J 

; 

: 
-

13.71 

258 

.6.39 

7 9 3 

7/04 

1 " 
D 5 U 

O S U 

I J U 

O S U 

0.5 U 

O S U 

2 1 0 

0 5 U 

O S U 

2J) 

0 5 U 

1 2 

0.7 

2.0 

1 0 

0 5 U 

0 5 U 

O J J 

0.3 J 

-

• : 

-
14.63 

6.S7 

107 6 

1CVD4 

0 5 U 

0.12 J 

O.SU 

S U 

S U J 

O S U 

O S U 

I S 

1.1 

O S U 

S U 

0 . 1 7 J 

0 5 U 

O S U 

2 4 D 

0 5 U 

O S U 

1 2 L 

1.4 

0 2 2 J 

O S U 

1 2 

0.79 

2 J 

0 89 

0.13 J 

O.SU 

, 0 2 4 J 

0.18 J 

0.17 J 

O S U 

O S U 

0.26 J 

31 

5 U 

S U J 

5 U 

S U 

5 U 

S U 

S U 

S U 

. 5 U 

S U 

S U 

5 U 

1 0 3 

l i J l 

-
13.65 

. 285 

6.08 

OJS 

44.9 

1/05 

• • 1 2 . • 

S U 

S U 

I O U 

JOR 

S U 

I O U 

5 U 

5 U 

S U J 

30 

5 U 

S U 

S U 

2 J 

3 J • 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

• 5 U 

5 U 

43 

S U 

5 U 

S U 

S U 

5 U 

S U . ^ 

S U 

S U 

S U 

S U 

S U 

5 U 

2.12 

0 7 7 5 • 

-
1326 

332 

6.46 

-3 5 

-

* 0 S 

; 2 0 . 

"su 
13 

S U 

1 0 R 

20 R 

S U 

I O U 

S U 

S U 

S U 

3 2 

5 U 

5 U 

3 J • 

2 J 

• S U 

S U 

1 J 

5 U 

S U 

S U 

S U 

S U 

5 U 

58 

5 U 

S U 

S U 

S U 

S U . 

S U 

• S U 

S U 

5 U 

S U J 

S U 

S U 

2.67 J 

1 0 9 J 

1 3 J 5 

408 

6 J 3 

0 2 5 

1 3 4 

7/05 

• 2 4 - - -

S U 

15 

' S U 

t O R 

2 0 R 

S U 

I O U 

5 U 

S U 

S U 

32 

S U 

S U 

2 J 

3 J 

2 J 

S U 

5 U 

S U 

5 U 

S U 

S U 

5 U 

5 U 

5 U 

77 

S 1 U 

S 1 U 

S.1U 

5.1 U 

5.1 U 

5.1 U 

5.1 U 

5.1 UL 

5.1 U 

5.1 U 

S . I U 

U J 

2 6 5 

4 4 3 

13.B8 

S7S 

6.10 

2SS 

itvos 

4 J 

S U 

S U 

s u " 
I O U 

20 R 

S U 

I O U 

5 U 

S U • 

5 U 

I B 

S U 

S U 

5 U 

5 U 

' S U 

S U 

5 U 

S U 

S U 

S U 

5 U 

S U 

S U 

5 U 

17 

S U 

S U 

S U 

• S U 

S U 

5 U 

5 U 

S U 

S U 

S U 

S U 

2.53 
20 3 

14.0 

468 

6 62 

o n 
-148 

1/06 

1 9 J 

I D U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

t o u 

I O U 

I D U 

I O U 

• I O U 

13 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

1.1 J 

10 UJ 

I O U 

' I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

10 UJ 

I S 

S U 

S U L 

S U 

5 U . 

S U 

S U 

S U 

S U 

S U 

S U 

5 U 

S U L 

2 5 8 

16.6 

1 3 1 

6.61 

O . X 

-101 

4TO 

• 1 2 

I U 

3 U 

S U 

S U 

I U 

I U 

0 3 2 J 

0.68 J 

I U 

5 U 

I U 

I U 

I U 

10 

I U 

0.43 J 

I U 

I U 

I U 

. " J 

0 6 7 J . 

0 2 8 J 

1 0 

I U 

1 U 

I U 

I U 

I U ^ 

I U 

l U J 

I U 

SUL 

• 5 U 

S U 

S U 

S U 

• S U 

• 5 U 

S U L 

S U 

5 U 

S U 

S U 

2 3 
19.4 

13.7 

467 

6.65 

O . n 

-99 

7/06 

0 47 J 

I U 

3 U 

S U 

S U 

1 U 

I U 

I U 

0 .7SJ 

I U 

5 U 

I U 

• I U 

5.2 

I U 

I U 

0.36 J 

I U 

I U 

0.40 J 

0 2 2 J 

0 5 9 J 

I U 

1 U 

1 U 

1 U 

I U 

I U 

I U 

5.1 

S U 

5 U 

S U 

S U 

S U 

S U 

S U 

1 1 L 

S U 

S U 

S U 

S U 

1.98 

18.1 

16.4 

409 

6 5 7 

o.n 
• -165 

icvoe 

0 2 5 J 

I U 

3 U 

S U 

5 U 

I U 

I U 

I U 

0.37 J 

I U 

S U 

1 U J 

I U 

I U 

3.1 

1 U 

I U 

0 2 2 J 

I U 

I U 

I U 

I U 

I U 

I U 

0 2 7 J 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

3 J J 

S U • 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

5 U 

S U 

S U 

S U 

• 1.65 

18.3 

15.0 

380 

6 5 5 

o.n 
-152 

1/07 

0 2 2 J 

I U 

1 U 

3 U 

S U 

S U 

I U 

I U 

I U 

I U 

I U 

S U 

I U 

. I U 

3.8 

1 u . 
1 u 

0.12 J 

I U 

I U 

I U 

I U 

1 U 

I U 

0 2 5 J 

1 U 

1 U 

1 U 

I U 

t U 

I U 

I U 

I U 

I U 

4 4 J 

S U 

S U 

S U 

5 U 

S U 

S U 

. S U 

S U 

5 U 

S U . 

S U 

• S U 

1 J 3 

2 0 5 

-
12.7 

194 

6 5 1 

DOO 

-156 

Am 

0 2 3 J 

I U 

I U 

3 U 

. S U 

5 U 

I U 

1 U J 

I U 

I U 

1 U J 

S U 

I U 

I U 

2.0 

I U 

I U 

I U 

t u . 

I U 

I U . 

0 1 2 J 

I U 

0.1 7 J 

1 U 

I U 

I U 

I U 

I U 

• I U 

1 UJ 

2.9 J 

S U 

S U 

S U 

5 U 

S U 

S U 

5 U 

S U 

S U 

S U 

S U 

S U 

1.17 

I B S 

-
1 4 0 

203 

6 £ 4 

o.n 
-197 

i a 0 7 

O J J 

I U 

I U 

3 U 

S U J 

1 U 

l U J 

I U 

0 2 J ' 

I U 

S U 

I U 

1 U 

I U 

2 4 

1 U 

1 U . 

I U • 

I U 

I U 

I U 

D 1 7 J 

I U 

0.36 J 

I U 

I U 

I U 

I U 

1 U 

l U 

I U 

1 U J 

I U 

3.7 J 

S U . 

S U 

S U 

S U 

5 U 

S U 

5 U 

2.4 J 

S U 

S U 

S U 

S U 

1.15 

1GB 

-
1 5 5 

747 

6-38 

5.16 

-1B2 • 

-19.36 

4 ^ 8 

0.84 J 

1 U 

I U 

3 U 

S U 

S U 

I U 

I U 

0 3 4 J 

I U 

S U 

l u " 

l U J 

6 2 

I U 

I U 

T U 

I U 

I U 

I U 

0.26 J 

I U 

1 U 

I U 

I U 

I U 

I U 

I U 

S U L 

S U 

S U 

S U 

S U 

' S U . 

S U 

S U L 

S U L 

5 U 

5 U 

S U 

1 76 

2 4 5 

-
328 

6.44 

0.11 

-129 

.14 32 

W O S 

o e g j 

l U 

3 U 

S U 

S U 

0.35 J 

I U 

1 U 

0.47 J 

1 U 

S l U 

I U 

I U 

I U 

6 8 

I U 

I U 

t U 

I U 

I U 

I U . 

0 2 6 J 

I U 

I U 

I U 

I U 

I U 

1 U 

I U 

I U 

8 7 

B J J 

5 U 

S U 

S U 

S U 

S U 

5 U 

S U J 

S U 

. 5 U 

s u ' 
5 U 

1 8 5 

20.9 

-
12.3 

328 

7.15 

0O4 

-58 

— Not analyzed or data not available to RAl as of February 7. 2006 
U - Analyte was not detected at}ove the reporting limit 
J - Estimated concentration 

K -Analyte present, repotted value may be bicsed high. 
L-Analy te preient reported value niay be biased low. 

- t oo mg/l is the Criteria tor Total tnhalomethanes 

Cnteria are Groundwater concentrations specified in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 

UL - Not detected, quantitation limit is probably higher 
D - Sample diluted in the lab for analysis. 
NP - Well not pumping ^ 

P - Discrepency in GC ar^atysit. Lower value reported 
S - Analyte Delected in Method Blank 

- Data Rejected 

O 



RUTH ASSOCIATES. INC. 

Table 4 (continued) 
Histoncal Summarv ot Groundwater Quality Data Collected by New Castle County tor the Vicinity ot the Army Creek and Delaware Sand & Gravel Landfills 

Parametoi 

Inorganics ((igfl) 
Mniate Nitrogen (mg/T) 

Arsenic 
Banum 
Beryllium 
Calcium 
Calcium. Total 
Cadmi i^ 
Chromium 
Cobalt 
Copper 
Lead 
Uagnetimn 
Hagnetium. Total 
Mercury 
N«kel 
Potauium 

Silver 
Sodium 
Zinc 
AJka!.n.ty. Total (mgfl at CaC03) 
UssoiVKl Ooea 

Melhon* (rngfl) 
Ethane (wjA) 
Ethene (uft/1) 
Carbon D«3nde (mg/l) 
P m s d d d . S * i * r t l d d ^ ii^gli] 
4.4'-D00 
4.4'-0DE 
4.4'-00T 
/ydi.n 
alpr>a-BHC 
Alpha-Chtorodane 
beta-BHC 
detTa-BHC 
D*ldrin 
Endoe Jtan 1 
EndoGutlan 11 
EridosL*fan i i i fate 
Endrin 

Endnn Ketorw 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Hepachk)! 
Hepactilor Epoxide 
Metfioxychlor 
Totxphena 
2 4-D 
2.A.TP (Silve.) 

. 
10 

50 
1000 

B 
10 
50-Si 
50 

-<r. ' V " ? ; •• 

2 

" ' " t o " 
50 

i 

• " Q ' 2 " ' 

l o t i " 
5 

100 
10 

SW-1 (cortinued) 1 
S/99 

0C6U 

-

f 

12/gg 

0.05 u 

-

-

210Q 

0.05 U 

-

: 

-

7/00 

0.05 U' 

• _ 

-

_ 

ICVOO 

0 . 0 5 U 

-

-

\ 2 m 

0 .05 U 

: 

-

M31 

0 . 0 5 U 

-

-

7/01 

0 . 0 5 U 

-

• -

lorai 

0.05 U 

-

-

1rtD2 

0 0 5 U 

: 

~ 

4fl)2 

0 0 5 U 

-

-

7102 

0.05 U 

; 

I"̂ , 

1002 

0.05 U 

-

-

1/03 

0.05 U 

-

; 

AJ03 

0050U 

1.32 
54 JB 

9 
0 05JB 

68 

-

7/03 

0 0 5 U 

<1.00 
33 DL 

13 
2U 
n o 

-

1(V03 

0 0 5 U 

2 

' -

• -

1/04 

0.10 U 

; 

-

4^4 

0 0 5 U 

" 

-

7/04 

0.10 U 

-

-

10/04 

. -

-

0 019U 
0.013U 
0.019U . 
0.0O95U 
0.0095U 
0 0095U 
0 0095U 
0.019U 
0 019U-

0.0095U 
0 01SU 
0.019U 
0.019U 

0.01 gu 
0.0095U 
0.0095U 
0.0035U 
0.01 UN 
D.0095U 
0.095U 

1/05 

-

; 

0 02U 
0.02 U 
0 0 2 U 
O.OIU 
O.OIU 
OOIU 
O.OIU 
O.OIU 
0 02U 

0OOd4J 
0 02U 
0.02U 
D02U 
D.D2U 
0 02U 
0.01 U 

. D01U 
, O.OIU 

O.OIU 
0.1 U 

AK& 

-

0 0 2 U 
0 0 2 U 
0 0 2 U 
OOIU 
0.0 IU 
OOIU 
OOIU 
0 01 u 
0 02U 
0.01 u 
oa2u 

0.02U 
0 0 2 U 
0.02 U" 
0.02U 
0.01 u 
o o i u ' 

OOIU 
OOIU 
0.1 u 

7/05 

0295 

• 3 .7 U • 

52.9 

0.5 U 
1.1 U 

1.6 U 

01 U 

4 5 U 
1 3U 

- . 

0 0 2 U 
0.02 U 
0 0 2 U 

0.0013 J 
OOIU 
0 01 u 

0.036 JN 
OOIU 
0 0 2 U 
0.01 U 
0 0 2 U 
0.02 U 

0.0016 J 
0.02 U 
0.02 U 
0.01 u 
0.01 u 
0.01 u 
0 01 u 
0.1 u 
I U 
5 U 
1 u 

l o r e 

0 0 5 U 

2U 

49 6 

0 2 U 
0 6 U 

1.2 

0.1 U 

4.3 U 
•o.2U 

-

0 0 2 U 
0.02 U 
0B2U 
0 01 u 
0.01 u 
001 u 
0.01 u 
OOIU 
0 0 2 U 

• 0.01 u 
• 0 0 2 U 
0.02 U 
0 0 2 U 
0 0 2 U 
0.02 U 
0.01'U 
0.01 U 
0.01 u 
0.01 u 
01 u 
l U 
5U 
l U 

1/06 

0 0 5 U 

3 9 U 

44.4 

0.40 U 
0.50 U 

2.0 U 

0 10U 

4.6 U 

0 7 0 U 

-

0.020 U 
0.020 U 
0020U 
OOIOU 
OOIOU 
OOIOU 

0.026 JN 
OOIOU 
0020U 
0.010 U 
0020U 
0.02DU 
0020U 
0.020 U 
0.020 U 
0.010 U 
0.010 U 
0.010 u 
0.010 u 
0.10 u 
I O U 
5.0 U 
I O U 

4«6-

^vOOSU 

1.6 U 
51.3 

20700 
0.20 U 
0.50 U 

1.0 U 

7870 
O lOU 

1.6 U 
0 5 0 U 

113 

- . 

SOU 
i OU 

7/06 

0 0 5 U 

2.8 U 
51.5 

19900 
0 4 0 U 
0.50 U 

1.9 U 

6G0O 
0.10 u 

2.2 U 
0 30U 

lOB 

-

_ 

5.0 U 
I.OU 

i on6 

0 05U 

2.6 U 
4a.7 

16900 
0.20 U 
0.40 U 

1 6 U 

5860 
0 10U 

Z 5 U 
0 5 0 U 

170 

-

5.0 U 
I O U 

1/07 

0 0 5 U 

2 2 U 

0 2 0 U 
0.60 U 

1.2 U 

0 10U 

2.1 U 
D40U 

-

5.0 U 
I O U 

AJ07 

0.05 U 

2.8 U 

49.3 

0.40 u • 
0.30 U 

2.4 U 

O lOU 

2.7 U 
1.2U 

; 

5 0 U 
I O U 

- Not ana^zed or data not available to RAl as ot Febmarv 7, 2006 

U • Ana^te was not detected above the [eport'ng limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Ana^rte piesent, reported value may be biased low. , 

Cntena are Groundwater concentratons speared in the Consent Decree tor compliance at the Boundary Weils - exceedances shaded 

D - Sample diluted in the lab for analysis. 

NP-Well nol pumping - ' 

P - Discrepency in GC analysis. Lower value reported 

B - Ana^te Detected in Method Blanli 

N - Analysis indicates the presence of an analyte for which there is presumptjve evidence to make a tentatave identification' 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Histoncal Summary of Groundwater Quality Data Collected by New Castle County for ttie Vicinity of tiie Amiy Creek and Delaware Sand & Gravel Landfills 

Parameter 

Non-Halogenated VOCs (iig/I) 

Benzene 

Toluene . . 

Ethylbenzene 

Xylene (total) 

2-Butanone 

Acetone 

Cartion Disulfide 

Cyclohexane 

Isopiopylbenzene 

Mettiy-tert-botytemer 

Methylcyclohexane 

4-Methy-2-pentanone 

Halogenated VOCs (^g/1) 

BromoforTTi 

Bromodtchloromethane 

Carbon Tetrachloride ' 

Chlorobenzene 

Chloroform 

Dibromochloromethane 

1 2-OichlQroettiane 

1 3 Chlorobenzene 

1.1-pichtoroethane 

ci5-1.2-OichiorDethene 

tran5-1.2-Dichloroethene 

1.1-Oichloroethene 

1.2-Oichloraethene (total) 

1.2-Dichlorobenzene 

1.3-DicftlorobenzenB 

1.4-Dichlorobenzene 

Chloroethane 

Tetrachloroeitiene 

1.1.1-Trichloroethane 

Trichloroethene 

Vinyl Chloride 

1.2.4.Trichlorot)erLzene 

ci5-1.3-Dichloiopropene 

Methylene Chloride 

Tnch!orofluoromethan( 

Semi-Voladles (^g/1) 

BiS(2-chlorDelhyl)Ether 

BiE[2-ethylhexyl)phthalate 

2 2'-OJ<ybi5 (l-Chloroprocane) 

2 4.Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Acetophenone 

Caprolaclam 

N-Nitrosodiphenylamine 

Naphthalene 
Pheno 

Inorganics (^g/1) 

Dissolved Manganese (n>g/l) 
Dissolved Iron (mg/l) 

B io logical Oxygen Demand (mgA} 

Fiald Parameters 

Temperature (Degrees Celcius) 

Conductivity (us/cm) 

pH (standard units) 

Dissoh/ed Oxygen (mg/l) 

ORP (mV) 

Watoi-Level Elevation (ft, MSL) -

Crrteria 

S 

. ' • • • > ' ' 

. • •};;% . 

K -ft. 

'ml: 
100-

lOO*--

5 

ioo-

100* 

5 

' ^. 

75 

\" '^V ,•• 

' 200 ' 

S 

2 

- i t 

, „ 

-
- J . * 

•.:;• . 

BW-2 ' 1 
6/94 

D.SU 

O S U 

O S U 

O.SU 

0.5 U 

O.su" 

O.SU 

O.SU 

-

-

-
us 
127 

6.07 

-76 

-

10/94 

O S U 

O.SU • 

0 7 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

-

-

-
13.9 

126 

5.B2 

58 

-

1/95 

0.3 J 

O S U 

0.9 

D.SU 

O . I J 

O S U 

O.SU 

O S U 

0 1 J ' 

-

-

-
13.3 

163 

6 66 

61 

-

iras 

0.2 J 

2 U 

O.SU 

O.SU 

O S U 

1 u 

O.SU 

D . S u " 

0.2 JB 

O.SU 

O.SU 

0.2 j ' 

O.SU 

--

-
14.0 

169 

6.33 

140 

-

6/9S 

0.5 B 

2 U 

O.SU 

O.SU 

O S U 

1 u 

0.9 

O.SU 

0.2 J 

O.SU 

O.SU 

O . I J 

. O.SU 

-

-

-
14.6 

141 

6.2B 

70 

-

10/9S 

0.2 JB 

-

•2U 

O S U 

O.SU 

.0.5 U 

0.10 J 

.0.8 

0.5 U 

0.4 J 

O.SU 

O.SU 

O.SU 

O.SU 

-

-

-
.13.8 

ISO 

6 55 

33 

-

1/96 

0.4 J 

2 U 

O.SU 

O.SU 

O S U 

1 u 

O.SU 

O S U 

0 6 

O.SU 

O.SU 

O.SU 

O.SU 

-

-. 

-
12 S 

171 

6.73 

145 

• -

3/96 

0 5 

2 U 

O.SU 

D.SU 

O.SU 

1 u 

0 6 

O.SU-

0.6 

O S U 

O.SU. 

D.SU 

O.SU 

-

-
13.7 

19B 

6 43 

81 

-

• 6 « 6 

O.SU 

2 U 

O.SU 

O S U 

O.SU 

1 U 

0 8 

O.SU 

1.0 

O S U 

O.SU 

O.SU 

O S U 

' • -

-

-
1-12 

203 

6.91 

49 

-

9/96 

O.SU 

2 U 

O.SU 

O S U 

O S U 

1 U 

0.9 

O.SU 

0.9 

0 2 J 

O.SU 

O S U 

O.SU 

-

- ' 

-
134 

189 

5.90 

32 

-

12«6 

0 6 

: ) 

2 U 

O.SU 

O S U 

O S U 

1 u 

0.8 

O.SU 

0 9 

O S U 

O.SU 

O.SU 

O.SU 

-

-

-
13 4 

229 
1 6.26 

-

3/97 

0 7 

2 U 

O.SU 

O.SU 

O.SU 

1 U 

oe 

O.SU 

1.0 

0 1 J 

O.SU 

D S U 

O S U 

-

-

-
1^6 

6S5 

-109 

-

5/97 

1.1^ 

-

2 U 

O.SU 

O.SU 

O.SU 

I U 

1.0 

O.SU 

1.3 

O.S J 

O.SU 

0.2 J 

O.SU 

-

-

-
13.4 

245 

~ 6 18 

. -75 

-

9/97 

0.9 

-

2 U 

O.SU 

O.SU 

O S U 
I U 

0.4 J 

O.SU 

0.9 

0.2 J 

O.SU 

O S U 

O S U 

-

-

-
12.0 

228 

589 

-

12/97 

2.8 

2 U 

O.SU 

O.SU 

O.SU 

1 U 

1.0 

O.SU 

14 

0.2 J 

O.SU 

O.SU 

O.SU 

-

-

-
13.2 
183 

6 1 7 

-39 

-

3/98 

1 4 

2 U 

D.SU 

D.SU 

O.SU 

1 U 

3.2 

O.SU 

1 7 

• 0 2 J 

O.SU 

D.4 J 

O S U 

-

- • 

-
13.5 

173 

6.19 

24 

-

• 6 / 9 8 • 

1.9 

2 U 

O.SU 

O.SU 

O.SU 
1 u 
2 4 

O.SU 

2.1 

~0 2 J 

O.SU 

0 3 J ' 

O.SU 

-

-
14.5 

219 

6.19 

-

1D«8 

1.3 

2 U 

O.SU 

O.SU 

O S U 

1 u 
3.7 

O.SU 

2 1 

0 2 J 

O.SU 

0 3 J 

O S U 

-

-

-
13.6 

232 

6 12 

-333 

-

12/98 

2.2 

2 U 

O S U 

O.SU 

O.SU 

1 u 

3.2 

O.SU 

2 1 

0 2 J 

0.5 U 

0 3 J 

O.SU 

-

-

-
^ 1 3 . 4 

218 

6.06 

3 

-

3/99 

3.6 

2 U 

O.SU 

O.SU 

D.SU 

1 U 

4 7 

0.5 U ' 

. 2.7 

0.2 J 

O.SU' 

0.4 J 

O.SU 

.-

-
13.4 

226 

6.03 

61.3 

-

6/99 

3.0 

2 U 

O.SU 

O S U 

O S U 

1 u 

O.SU 

2.4 

0.2 J 

O.SU 

0.5 

O.SU 

-

• -

-
13.8 

277 

6.08 

64 

--
- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may,be biased high. 

L - Analyte present, reported value may be biased low. 

• - 100 mg/l is the Criteria for Total trihalomethanes 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

U L - Not detected, quantitation limit is probably higher 

Criteria are Groundwater concentrations specified in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 
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RUTH ASSOCIATES, INC. 
Table 4 (continued)-

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameler 

Inorganics (^g/l) 

Nitrate Nitrogen (mg/l) . > 

Aluminum 

Arsenic 

Banum 

Beryllium 

Calcium 

Cadmium 

Chromium 

Coball 

Copper 

Lead 

Magnesium 

Mercury 

Nicl^el 

Potassium 

Selenium 

Silver 

Sodium 
Zinc 

D i sso l ved Gases 

Oxygen (mg/l) 

Methane (mg/l) 

Ethane (^g/l) 

Ethene (pg/1) 

Cartor i Dioxide (mg/1) 

Pes t i c ides /Herb ic ide i (Mg/l) 

4.4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldnn 

alpha-BHC 

Alpha-Chlorodane 

beta-BHC. 

delta-BHC 

Dieldnn 

Endosulfan 1 

Endosulfan 1 

Endosulfan sulfate 

Endrin 

Endrin Aldehyde 

Endnn Ketone • - ^ ' 

gamma-BHC (Lindane) 

gamma-Chlorodane 

Heptachlor 

Heptachlor Epoxide 

MethoxychloF 

Toxaphene 

2.4-D 
2,4-TP (Silvex) 

Cntena 

10 

• • " 5 0 

1000 

io 
50 

60 

2 

10 

50 

. 'i 
' I 1 

0.2 

1,1 kit:, 
, 4 

100 

5 

100 

10 

BW-2 ' • . 1 
6/94 

-

- . 

10/94 

0.05 U 

-

-

1/95 

0.05 U 

-

3/96 

0.05 U 

" 

-

6/95 

0.05 U 

-

_ 

10/95 

0.05 U 

N 

-

,1/96 

0.05 U 

-

-

3/96 

0.05 U 

-

-

-

6/96 

0.06 

_ 

~ 

-

9/96 

0.05 U 

-

-

12/96 

0.05 U 

\ _ 

-

-

3/97 

0.05 U 

-

-

6/97 

0.05 U 

-

-

9/97 

0.031 JB 

-

-

12/97 

0.05 U 

-

-

3/98 

0.098 J 

-

-

6/98 

0.094 JR 

-

- • 

10/98 

0.05 U 

r 

-

-

12/98 

0.041 JB 

-

- • 

3/99 

0.05 U 

-

-

6/99 

0.034 J 

-

-

- Not analyzed or data not available to RAl as ot February 7, 2008 
. U - Analyte was not detected above the reporting limit 
J - Estimated concentration. 
K - Analyte present, reported value may be biased high. 
L - Analyte present, reported value may be biased low. 

Criteria are Groundwater concentrations specified in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 
D - Sample diluted in the lab for analysis.-
NP-Well not pumping ' . 
P - Discrepency in GC analysis.. Lower value reported 
B - Analyte Detected in Method Blank 

o 
O 
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RUTH ASSOCM TES. }XC. 
Table 4 (continued) 

Histoncal Summary ot Groundwater Quality Data C o l e d e d by New Casda County tor the Vicinity ot the Army Creek and Delaware Sand & Gravel Landfil l i 
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ORP (mV) 
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5 
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l O R 

20 R 

S U 

----I O U 

• S U 

S U 

5 U 

9 

S U 

S U 

S U 

-S U 

S U 

• 5 U 

5 U 

-_ -• _ 

5 U 

S U 

S U 

S U 

S U 

-5 U 

S U 

-
21 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

S U l 

S U 

5 U 

S U 
S U 

1 2 

2.1 

13 8 4 

31S 

5.12 

0 O 4 

5 1 J 

- r 3 2 7 

lOTO 

S U 

S U 

S U 

S U 

I O U 

2 0 R 

S U 

_ --_ I O U 

S U 

S U 

S U 

3 J 

S U 

S U 

S U 

_ S U 

5 U 

S U 

S U " 

_ _ _ _ S U 

. S U 

S U 

S U 

S U 

_ S U 

S U 

-
7 4 

7 3 

S U 

S U 

S U 

S U . 

S U 

S U 

S U 

5 U 

S U 

S U 
S U 

1.17 

' 1 J 1 

1 S 0 

302 

6 3 6 

0.06 -
-44 

. i n i 6 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

• I O U 

I O U 

I O U 

2 .0 J 

I O U 

I O U 

I O U 

_ I O U 

I O U 

I O U 

I O U 

-I O U 

I O U 

I O U 

I D U J 

I O U 

I O U 

I O U 

10 u 

I O U 

I O U 

I O U 

1 0 U J 

5 6 

S U 

S U L 

S U 

S U 

S U 

5 U 

S U 

S U 

5 U 

5 U 

S U 

S U l 

• 1.13 

1 8 7 

1 4 5 

280 

6 4 9 

0.00 

-60 • 

* 0 6 

I U 

I U 

I U 

3 U 

S U 

4 J J 

I U 

I U 

I U 

1 U 

1 U 

S U 

I U 

I U 

I U 

1.6 

I U 

I U 

I U 

_ 1 u 

1 u 

1 u 

1 u 

-I U 

I U 

0 2 6 J 

I U 

I U 

1 U 

I U 

I U 

1 u 
1 u 

l U J 

1 u 

4.9 J 

S U L 

S U 

S U 

S U 

S U 

5 U 

S U 

S U L 

S U 

5 U 

S U 

S U 

1 04 

1 6 0 

16 4 

395 

S 4 4 

0.x 
-68 

7/06 

• I U 

I U 

l U 

3 U 

S U 

S.OU 

1 u 
1 u 
1 u 

• 1 u 

1 u 
S U 

I U 

l U 

1 u 
1.4 

1 u 
I U 

1 U 

_ 1 u 
1 u 
l U 

I U 

_ I U 

l U 

0.34 J 

1 U 

1 u 
1 u 

• I U 

I U 

1 u 
l U 

1 U J 

I U 

•4 J J 

S U 

S U 

S U 

5 U 

S U 

. S U 

S U 

S U L 

S U 

S U 

S U 

S U 

1 19 

2 0 5 

1 B 0 

351 

GS3 

0.00 

-74 

IIVOS 

I U 

I U 

1 U 

3 U 

5 U 

S U 

0 2 7 J 

I U 

I U 

I U 

I U 

S U . 

1 UJ 

1 U 

I U 

1.1 

1 U 

1 u 

• I U , 

-- I U 

I U 

I U 

I U 

-I U 

1 u 
0 2 7 J 

1 U 

I U 

I U 

I U 

I U 

• I U 

1 U 

• I U 

1 u 

3 J J 

5 U 

S U 

5 U 

S U 

S U 

S U 

S U 

5 U ^ 

S U 

S U 

S U 

S U 

1.34 

1.34 

} s a 

3 1 1 

6 J 3 

0 0 0 

-40 

-13 78 

1 / 0 7 -

l U 

I U 

I U . 

3 U 

S U 

S U 

0 J 3 J 

I U 

I U 

I U 

1 U 

S U 

I U 

I U 

I U 

1 2 

I U 

I U 

I U 

-I U 

1 u 
1 u 
I U 

-I U 

I U 

O J O J 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

I U 

I U 

I U 

3.6 J 

5 U 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

S U . 

S U 

S U 

S U 

1.40 
1.79 

-
142 

217 

6 5 3 

0 0 0 
-43 

. 1 1 2 8 

4A37 

I U 

I U 

I U 

3 U 

S U 

S U 

I U 

l U J 

I U 

1 u 
1 U J 

5 U 

I U 

1 U 

1 u 
I J 

1 u 
I U 

I U . 

-I U 

I U 

I U 

• I U 

_ I U 

I U 

0.32 J 

I U 

1 U 

1 U 

1 U 

1 U 

I U 

I U 

1 U J 

3 . 1 J 

S U 

S U 

5 U 

S U 

• S U 

S U 

S U 

• S U 

S U 

S U -

S U 

5 U 

1 4 7 

1.07 

-
14.6 

270 

6.79 

OOO 

-46 

• 12.B9 

10/07 

1 U 

1 U 

I U 

3 U 

S U J 

5.2 J 

I U 

1 UJ 

I U 

0 2 5 J 

I U 

5 U 

1 U 

I U 

I U 

J.7 

I U 

I U 

I U 

_ I U 

I U 

I U 

I U 

_ 1 u 
I U 

0.43 J 

I U 

I U 

I U 

I U 

1 U 

I U 

I U 

1 UJ 

1 u 

2 J J 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

5 5 

S U 

S U 

S U 

S U 

. 1.43 

0.428 

-
17.0 

163 

6 8 1 

0.10 

4 

l O M 

0.28 J 

0.36 J 

I U 

3 U 

S U 

S U 

0.50 J 

I U 

I U 

0 4 4 J 

1 U 

S U J 

I U 

I U 

I U 

2.5 

I U . 

I U 

I U 

. -1 u 
1 u 
I U 

1 u 

-I U 

I U 

0.81 J 

I U 

I U 

• I U 

I U 

1 u 
1 u 
I U 

I U 

I U 

-> 1 7 J 

5 J U 

5 J U 

5 3 U 

S J U 

5 J U 

5 3 U 

E 3 U 

S J U J 

S J U 

S J U 

S J U 

S J U 

1.82 

• 1 6 2 

-
14.7 

312 

6 8 1 

0.00 

•15 

- 1 5 2 0 

- Not analyzed or data not availatile to RAl as ot February 7. 2008 
U - Anatyte was not detected above ttie reporting limit 
J-Est imated concentiaDon. -
K - Analyte present, reported value may be biased high. 
L - Analyte present, reported value may be biased low. 
• -100 mg/l IS the Ctitena for Total t/ihalomettianes 

D - Sample diluted m the lab For analysis. 
NP - Well not pumping 
P -Discrepency m GC anahj^is Lowervalue reported 
B - Analyte Oeiened in Method Blank 
U L - N o t detected, quantitaton tmit is pna badly higher 

Criteria are Groundwater concentrations specified in the Consent Decree tor compliance at the Boundary Wetls - exceedances shaded 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summarv ol Groundwater Quality Data Collected by New Castle County lor the Vicinity ot the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorgmlcs i j iH"! ' 
NrtraleNitroSenliTiijfl) 
ALfJiinum 
Arsenic 
Bariiim 
Berylium 
Calcium • 
Cataum Total 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
MaBnesiwn 
Magnetiun. Total 
Mercury 
Nickel 
PotatfckKTl 
Selenl i^ 
Srtver 
Sodium 
Zinc 
Alkalmity. Total (rngfl as CaC03) 
DIssolvad G«e« 
OKygen (mg/l) 
Melhar^e (m^/t) 
Emane (i,g/lj 
Ethemi (|igA) 
Carbon Diomde (mg/I) 

4.4-DDD 
4,4'.DDE 
•l.i-DDT 
AUrin 
alph».eHC 
Alpha-Chlorodane 
bela-BHC 
deta-BHC 
Deldrin 
Endosultan 1 
EndotJtan H 
EndQsJfansutfale 
Endnn 
Endnn Aldeh^e 
Endrin Ketone 
garnma-SHC (Lindane) 
gamma-Cnlorodane 
Heplact^r ' 
Heptachkji gponde 

Tonaphene 
2.4-0 
2.4-TP (SiK-e*) 

10 

50 
1000 

% • • 

i T • 
50 

10 
50 

m 
%. 

',•?"• 

4 

100' 
s . 

100' 
10 

BW-2 (continued) ' 1 
11/99 

0 0 5 U 

" 

-

12«9 

005U 

-

-

2100 

0.05 U 

^ -

-

7/00 

0.05 U 

: 

-

• -

lOrtn 

0 0 5 U 

-

- • 

12A)0 

0.05 U 

; 

-

4 f l l 

0.1GUJ 

-

- • 

701 

0.05 U 

~ 

-

10«1 

0.05 U 

--

'" 

-

1/02 

0 0 5 U 

-

-

*K2 

0 0 5 U 

~ 

^ 

7/02 

0 0 5 U 

~ 

-

iora2 

0 0 5 U 

._ 

_ 

1/03 

0 0 5 U 

-

'-

AI02 

0.050 U 

293 
74 JB 
6 B 

0.O4JB 
62 

- . 

7/03 

0 0 5 U 

< 1 0 0 
0.4 B 
0.06 J 

2 U 
120 

' -

10/03 

0.05 U 

-

-

-

-

1/04 

O l O U 

-

4 W 

0.05 U 

-

-

7/04 

0.10 U 

-

-

1Q«4 

• -

-

0.02 U 
0.02 U 

0M98U 
0 0098U 
o.ocaeu 
009SU 

oooaeu 
0.009BU 
0.02U 

o.ooseu 
0O2U 
0.D2U 
0O2U 

. 0.02U 
0 02U 

0.0098U 
ooogau 

0.02J 
oooseu 
0 098U 

1/05 

" 

-

0 0 2 U 
0.02 U 

0.0038 J 
0.01 U 
O.OIU 
OOIU 
0.01 U 
OOIU 
0.02U . 
O.OIU 
0.D2U 
0.02U 
0 02U' 

0.001 IJ 
0 02U 

• O.OIU 
"0.01 u 

0.01 U 
0.0026 J 

0.1U 

ilOS 

-

: 

0.02 U 
0.02 U 
0 0 2 U 
0 01 U 
0.01 U 
0 01 u 
0.01 u 
0 01 u 

.0 .02U 
0.01 u 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 u 
Q.Ol U 
0 01 U 
0.1 U 

7/OS 

0.05 U 

3.7 U 
eea 

O.SU 
1.1 u 

1.6 U 

01 U 

4.5 U 
1.3 U 

- . 

0.02 U 
0.0017 J 
0.02 U 
0.01 U 
O.OIU 
0.01 U 

0 025JN 
0.01 U 
0.02 U 
0.01 U 
D02U 
0.02 U 
0 0 2 U 
0.02 U 
0.02 U 
0.01 u 
O.OIU 
0.01 u 
0.01 u 
0.1 u 
1 u 
5 U 
I U 

loms 

0 0 5 U 

2 U 
S4.2 

O J U 

0 6 U 

1 1 u 

0.1 u 

4.3 U , 
O J U 

-

0.02 U 
0 02U 
o 'osu 
0.01 u 
0.01 u 
0.01 u 
0 01 u 

0.0091 J 
0.02 U 
0 01 u 
0 02U 
0 02U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0 01 U 
O.OIU 
0.1 u 

1 u 
5 U 
1 U 

1/06 

0 0 5 U 

3 9 U 

73.6 

0.40 U 
0 50U 

2 a u 

0.10 U 

4 6 U 
0.70 U 

0.020 U 
0020U 
0.020 U 
0.010 U 
OOIOU 
0.010 u 
0 020JN 
OOIOU 
0.020 U 
OOIOU 
0 020U 
0 020U 
OO26U 
0020U 
0 020U 
OOIOU 
0.010 u 
0.010 u 
0.010 u 
0.10 u 
I O U 
5 0 U 
I.OU 

«D6 

0Q5U 

1 6 U 
7fl.2 

15400 
0.20 U 
0.60 U 

I.OU 

6260 
0.10 u 

1.8 U 
0.50 U 

79 0 

SOU 
I O U 

7/06 

0.05 U 

2 8 U 
7S.S 

15500 
0 4 a u 
0.50 U 

1.9 U 

6060 
0.10 U 

2.2 U 
0.30 U 

83 

-

SOU 
1.0 u ' 

10X36 

0 0 5 U 

Z 6 U 
62 

16500 
0.20 U 
0.40 U 

1.6 U 

6430 
0.10 U 

2.5 U 
0.50 U 

94.0 

-

S.OU 
1 OU 

1/07 

0.05 U 

2.2 U 

957 

0.20 U 
0.60 U 

• (.2U 

0.10 U 

2.1 U 
0.40 U 

-

S.OU 
I O U 

ilQ7 

0.05 U 

2.6 U 

.95.6 

0 4 0 U 
0.30 U 

1.7U 

0.10 U 

2.7 U 
1 2 U 

5.0 U 
I O U 

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Anatyta was not detected above the reporting limit 

J - Estimated concentration, 

K - Anatyte present, reported value may be biased high. 

L - Anatyte present, reported value may be biased iow. 

Criteria are Groundwater concentrations specrfied in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 

D - Sample diluted in the lab tor analysis. 

NP - Well not pumping 

P - Discrepency in GC ariafysis. Lower value reporled 

B - Anatyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

N o n ^ a l o g e n a t e d VOCs (jig/1) 

Benzene 

Toluene 

Ethylbenzene 

Xylene (total) 

2-Bulanone 

Acetone 

Carbon Disulfide 

Cyclohexane 

Isopropylbenzcne 

Mettiy-tert-butyl ether 

Mettiylcyclohexane 

4-Methy-2-pentanone 

Halogenated VOCa (^g/1) 

Brorhotorm 

Bromodichloromethane 

Carbon Tetrachlonde 

Chlorobenzene 

Chloroform 

Dih:omachiorcme^anc 

1.2-Dichloroethaiie 

1.3 Chlorobenzene 

l. l-Dicfi loroethane 

CIS-1,2-Dichloroethene 

trans-l .2-Oichloroethene 

1.1-Dichloroethene 

1.2-Dichloroetnene (total) 

1 2-Dichlorobenzene 

1,3-Oichloroben7Bne 

1 4-Dichloroben2ene 

Chloroethane 

Tetrachloroethene 

1.1.1-Tnchloroethane 

Tnchloroethene ' 

Vinyl Chloride 

1.2.4-Tnchlorobenzeiie 

cis-1.3-Oichloropropene 

Methylene Chloride 

Tnchloronuoromethani 

Semi-Volai i les (^g/l) 

Bis(2-chioroethyl)Ether 

Sis(2-ethylhexyl)phthalate 

2.2'H3xybisn-Chloroprcpane) ' i 

2.4.Dimethylphenol . ^ 

2-Methylnaphthah:ne 

2-Methylphenol 

4-+^ethvlphonol 

Acetophenone ' 

Caprolactam 

Diethylphthalate 

N-Nitrosodiphenylamine 

Naphthalene 

Pheno 

Inorganics (jigfl) 

Dissolved Manganese (mg/I) 
Dissolved Iron (mg/l) 

F ie ld Parametars 

Temperature (Degrees Celcius) 
Conductivity (ns/cm) 
pH (standard units)' 
Dissolved Oxygen (mg/l) 
ORP (mV) 

Water-Level Elevation (fl. MSL) 

Cntoria 

5 

100* 

100* 

5 

100* 

100* 

5 

~ 7 

75 

200 

5 

2 

^ J > 

, 

• * ' 

*-̂* 

BW-3 

6/94 

O.SU 

O.SU 

O.SU 

O S U 

O.SU 

O S U 

O.SU 

0.5 (J 

O S U 

-

-
14 0 

.190 

9.91 

-12 

-

10/94 

O S U 

O.SU 

-
O.SU 

O.SU 

O S U 

O S U 

O.SU 

o ' s u 

O S U 

-

-

-
13 3 

113 

9 11 

49 

-

1/9S 

0 4 J 

O.SU 

0.3 J 

O.SU 

. O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

-

-
13.4 

161 

6.S1 

105 

-

3 ^ 5 

O.SU 

2 U 

O.SU 

O.SU 

0 9 J 

I U 

0 5 U 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU' 

O.SU 

-

-

-
13.7-

119 

7.79 

180 

6/95 

0 1 JB 

2 U 

O.SU 

O S U 

006 J 

1 U 

O S U 

O S U 

O.SU 

O.SU 

0.5 U 

O.SU 

O.SU 

-• 

-

-
13.4 

107 

6.86 

74 

-

10/9S 

O S U 

2 U 

0.05 J 

O S U 

O.SU 

I U 

O.SU 

O S U 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

-

-

-
13.4 

- 113 

6.11 

se 

-

1/96 

- .O.SU 

2 U 

O.SU 

O S U 

O.SU 

1 u 

O.SU 

O.SU 

O.SU 

O.SU 

O S U 

O.SU 

O.SU 

-

-

-
13.0 

102 

7.57 

297 

-

3/96 

O.SU 

2 U 

O S U 

O.SU 

O.SU 

• . I U 

O.SU 

O.SU 

O S U 

O.SU 

D.SU 

O S U 

O.SU 

- - . 

-

-
130 

97 

6.20 

176 

-

6/96 

O.SU 

2 U 

O S U 

O.SU 

O.SU 

1 u" 

O.SU 

0.5 U 

O.SU 

O.SU 

O.SU 

O S U . 

O S U 

-

-

-
12.7 

108 

6.48 

108 

-

9/96 

0.5 U 

2 U 

O.SU 

O.SU 

O S U 
1 u 

0.4 J 

0.5,U^ 

O . I J 

O.SU 

O.SU 

O.SU 

O.SU 

_ 

"-

-
• 13.0 

183 

6.32 

96 

. -

12/96 

O.SU 

2 U 

O.SU 

O.SU 

O S U 

I U 

O S U 

O.SU 

O S U 

0 5 U 

. O.SU 

O S U 

O S U 

-

-

-
13.0 

104 

7 0 1 

-

3/97 

O.SU 

2 U 

O.SU 

O S U 

O.SU 

1 U 

O S U 

O S U 

O.SU 

O.SU 

O S U 

O.SU 

O.SU 

.-

. -

-
12.9 

62 

6 IB 

10S 

-

6/97 

o e ' 

2 U 

O.SU 

O S U 

O.SU 

- 1 u 

O.S J 

O S U 

0.2 J 

O.SU 

O.SU 

. O.SU 

o .su_ . 

-

-

-
13.0 

' 157 

5.85 

159 

-

9 ^ 7 

O S U 

2 U 

O S U 

O S U 

O.SU 

^ ' L I 
" o . s u 

O S U 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

-

-

-
11.0 

83 

7.10 

-

12/97 

O.SU 

2 U 

O.SU 

O.SU 

O.SU 

1 U 

O.SU 

O . s u ' 

- O S U 

O S U 

O S U 

O S U 

O.SU. 

-

-
1 3 2 

71 

6.oa 

163 

-

.3/98 

O S U 

2 U 

O S U 

O.SU 

O. IJ 

I U 

O.SU 

O.SU 

O S U 

O.SU 

• O.SU 

0.2 J 

O.SU 

-

'-

-
13.1 

62 

6.72 

l i d 

-

6/98 

0.3 J 

2 U 

O S U 

O.SU 

O.SU 

I U 

O.SU 

O.SU 

O. IJ 

O.SU • 

0.7 

0 1 J 

-

-

-
14.6 

16S 

6 22 

-

10/98 

O.SU 

2 U 

O.SU 

O S U 

D S U 

1 U 

2 1 

O.SU 

O S U 

O S U 

O.SU 

-0.3 J 

O S U 

-

_ 
13.2 

153 

6 00 

-92 

-

12«8 

O.SU 

/ 

2 U 

O.SU 

O.SU 

O.SU 

1 u 

o . s u ' 

O.SU 

O.SU 

O.SU 

O S U 

O. IJ 

O.SU 

-

-

-
13.2 

105 

5.99 

102 

-

3«9 

O.SU 

2 U 

O S U 

O S U 

O.SU 

1 u 

, o . s u 

O S U 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

-

-

-
13 1 

99 

- 6 . 0 7 

269.3 

-

6/99 

O.SU 

2 U 

O S U 

O.SU 

O S U 

I U 

O.SU 

O.SU 

O S U 

O . I J 

O.SU 

O.SU 

O.SU 

-

-

-
133 

144 

5 99 

189.1 

-

-

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Anatyte present, reported value may be biased low. 

• - 1 0 0 mgy) is the Criteria for Total trihalomethanes 

D - Sample diluted in the lab for analysis. , 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

UL - Not detected, quantitation limit is probably higher 

Cnteria are Groundwater concentrations specified in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 
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RUTH ASSOCIATES, INC. 
Table 4 (continued) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of ttie'Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorgan ics {\ igl \ \ 

Nitrate Nitrogen (mg/l) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cadmium 

Ctiromium 

Cobalt 

Copper 

Lead 

Magnesium 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

D i s s o l v e d Gases 

Oxygen (mg/l) 

Methane (mg/l) 

Ethane (fig/l) 

Ethene (jig/l) 

Ca r ton Dioxide (mg/l) 

Pes t i c ides /Her t i c ides (^g/l) 

4,4'-DDD 

4,4'-DDE 

4.4'-DDT 

Aldrin 

alpha-BHC 

Alpha-Chlorodane 

beta-BHC 

delta-BHC 

Dieldnn 

Endosulfan 1 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

gamma-BHC (Lindane) 

gamma-Chlorodane 

Heptachlor 

Heptachlor Epoxide 

Methoxychloi 

Toxaphene 

2.4-D 
2,4-TP (Silvex) 

Cntena 

10 

• ' s d ' 
1000 

10 ' 

50 

50 

2 

"To 
50 

*." -

0 2 

4 

" l O O 

5 

100 

10 

BW-3 • . . • 1 
S/S.) 

-

-

-

to/w 

0.47 

-

-~ 

1/S5 

0.05 U 

-

-

3/S5 

0.15 

-

:-\ 

6/S5 

0.05 J 

-

-

!0/95 

0.22 

-• 

-

we 

. 0.09 

; 

-

3/96 

0.07 

-

-

a'96 

0.10 

; 

-

1 9/B6 

0.22 

-

_ 

12/96 . 

0.16 

: 

~ 

a/s,' 

0.195 

_ 

-

-

6/97 

0.077 . 

— 

-

9197 

0.21 B 

-

_ 

)2 /9? 

0.18 

-

" 

• -

3198 

0.11 

-

6/9S 

0.05 U 

; 

. -

W/98 

0.Q93 J 

; 

~ 

12/93 

0.14 B 

-

3/99 

0.075 J 

-

-

6/99 

0.21 

-

-

- Not analyzed or data not available to RAl as of February 7, 2008 
U - Analyte was not detected above the reporting limit 
J - Estimated concentration. 
K - Analyte present, reported value may be biased high. 
L - Analyte. present, reported value may be biased low. 

Criteria are Groundwater concentrations specified in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 
D - Sample diluted in the.lab for aVialysis, 
NP-Well not pumping \ 
P - Discrepency in GC analysis. Lower value reported 
B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County for tha Vicinity of tha Army Creek and Delaware Sand & Gravel Landfills 

Parametef 

Beniene 
Toluene 
Ethylbenzene 
Xylene (total) 
2-Butanone 
Acetone 
Carbar> Ditii^xle 
Cycle he KB ne 
Itcpic-pyyberjw 
Methy-lert^utyl ether 
Melhylcydohewne 
d-Methy-Z-pemanbne 
Halogtnmf^VOCa (ii0/IJ 
Bromotorm 
Bromodrchloroinethane 
Carbon Tetrachloride 
Chkifo benzene 
ChJorofoim 

1.2-DicWoroethane 
1.3 Chlorobenzene 
1,1-Dichloroethane 
c.fc.i.2-Oichlo'oethene 

1.1-D-chloroelhene 
1.2-Oichbrocthene (total) 
1.2-Dichlorobenzene 
l.i-Dichlorobenzene 
1.4-Dichloroben7ene 
Chloroethane 
Tetrachloroelhene 
1.1.1-Trichloroothane 
TncNoroethene 
Vinyl Chlond* 
1.2.4-Tnchtorobenzene 
CIS-1.3-OKhlo'oprDpene 
Methylene Chlonde 
Chtoromethane 
Trichiorofluoromelhane ^ -
Seml-lfo;ad]« lugll^ 
Bt»(2-<:hk)roethynEttier 
Ba(2-«thy1he)(y1)pMhalate 
Z2'-0KybB (l-Chioropropane) 

2-MBthylnaphthalene 
2-Methylpher»l 
4-Methy1pherwl 
Acetophtenone 
Caprulaclam 
Diethylphihaiaie 

Naphthalene 
Pherxl 
Inorganics {\\^\] 
Dasolved Mjnoaneie (mtjrt) 
Drwo^ed Iron (mfl/T) 

Field Parmmatfs 
Temperature lDeBr**5Cek:iui) 
Conductr^nty (in^cm) 
pH (standard i«t») 
DiMolved Offljen (m[jfl) 
ORP (mV) 

Water-Level eie«iwn(f l . MSL) • 

Criteria 

5 

IDtr 
locr 
5 

iotr" 
IDO-
• 5 

75 

SI 
200 
5 
2 

m> 

i 
• ' i - ' . . : , - . - -

B W ^ (continued) - ' ' 1 
gras 

O.SU 

2 U 
O.SU 
0 5 U 

O.SU 
1 u 

0.5 U 

O.SU 

. 0 . 5 U 

O.SU 
O.SU 
O.SU 
O.SU 

' 

1 

~ 
131 
218 
6.51 

1fl5.S 

-

12fl9 

D.r 

2 U 
O.SU 
O.SU 

O.SU 
I U 

O.SU 

O U 

05 U 

O.SU 
OSU 
OSU 
O.SU 

-

-
-

13.1 
240 
e.i6 

2S6.9 

• -

3rt)0 

0.3 J 

2 U 
O.SU 
O.SU 

O.SU 
1 u 

0.5 U 

03JB 

O.S J 

O.SU 
OSU 
OSU 
O.SU 

. " 

: 
-

13.8 
3S0 
6.26 

153 

-. 

7/00 

O.SU 

2U 
OSU 
OSU 

OSU 
1 U 

OSU 

OSU 

OSU 

O.SU 
OSU 
DSU 
O.SU 

1.135 

: 
-

135 
271 
620 

95.4 

-

10W1 

1.5 

2 U 
0.5 U 
O.SU 

0.5 U 
1 U 

0.2 J 

O.SU 

2.1 

OSL; 
OSU 
OSU 
OSU 

3 3 D 

: 
-

138 
321 
7.96 
0.30 
157.4 

-

)2rtl0 

12 

2 U 
D.SU 
OSU 

O.SU 
1 u 

O.SU 

OSU 

1 1 -

O.SU 
O.SU 
D.SU 
O.SU 

3 0 

: • 

-
13.6 
370 
6.31 
2.57 
120 

-18.88 

m \ 

0.3 J 

2 U 
OSU 
OSU 

0.5 U 
I U 

0 3 J 

O.SU 

O.SU 

0.1 J 
O.SU 
D.SU' 
OSU 

2 J 

00263B 

-
ize 
2B0 
6 41 

154 9 
-22.12 

7^01 

OG 
O.SU 

2 U 
O.SU 
O.SU 

O.SU 
1 u 
0 5 

1 u 

0.2 B 

0 2 J 

O.IJ 
O.SU 
OSU 
OSU 

5 

0 011 u 

-
13.S 
140 
6.34 
0.11 
15S.6 
-23.95 

10/01 

O U 

2 U 
O.SU 
O.SU 

O.SU 
1 u 

0.1 J 

O.SU 

OSJ 

0 2 J 
0.5 U 
0.5 U 
OSU 

1 

; 
-

. -
-28.57 

. 1/D2 

OSU 
O.SU 

I U 

O.SU 
O.SU 
O.SU 
0.4 J 
O.SU 
O.SU 
OSU 

OSU 
O.SU 

O.SU 
OSU 
OSU 
OSU 
0.2 J 
0.5 U 
O.IJ 
0.5 U 
O.SU 

, 0 5 U 

058 

-

-
13.3 
179 
6.29 
2.39 

299.B 
-28 73 

4A)2 

4 4 

2 U 
O.SU 
O.SU 

OSU 
1 u 
1.3 

0.5 U 

0 7 

OSU 
0 5 U 
0.1 J 
O.SU 

22 

-_ 

-
13.3 
199 

620 

- -

7/02 

26 

2U 
OSU 
OSU 

OSU 
1 u • 
08 

OSU 

0 5 

0 5 U 
05 U 
05 U 
05 U 

78 

-

-
13.4 
184 
6 30 
0.05 
181.1 

-30 62 

10^2 

O.S J 

2U 
OSU 
OSU 

05 U 
1 U 

0 2 J 

0 5 U 

D.2J -
OSU 
05 U 
O.SU 
0 5 0 

45 

-

-
135 
110 
648 
1.6 

153.6 

-30.96 

1/03 

1 7 

2 U 
O.SU 
OSU 

OSU 
1 u 
0.7 

0 5 U 

0,4 J 

OSU 
0 5 U 
O.SU 
0 5 U 

19 

: 
-

13.2 
172 
6.52 
0 24 
153.2 
•30 64 

4/03 

OSJ 
SU 
SU 
5 U 

SU 
SU 
SU 
6 

S U . 
SU 
SU 

0 3 J 
SU 

SU 

SU 
SU 

0 5 J 
SU 
5 U 
5 U 
SU 
SU 

26. 

0.0192 U 

-
13.16 
146.9 
.5,4 
1.01 
189.1 

-26.96 

7/03 

OSU 
0 5 U 
0 5 U 

0.11 JB 

0 5 U 
05 U 
OSU 
4 8 

OSU 
O.SU 
0 32 J 

026 J 
0.14 J 

O.SU 

0.21 J 
0.087 J 
0.37 J 
0.17 J 
05 U 
O.SU 
0 5 U 
05 U 

16D 

0.0432 
0.0234 U 

-
13.48 
139.1 
6.06 
0.19 
75 

.2fl.6S 

iDra3 

0 3 J 

2U 
0 5 U 
O.SU 

OSU 
1 U 

0.2 J 

OSU 

0.2 J 

0 5 U 
0 5 U 
OSU 
O.SU 

-

-
-

135 
167 
5.72 

86.6 
-28.95 

1/04 

0 2 J 
DSU 
OSU 
1 OU 

0 5 U 
0 5 U 
OSU 

0 5 U 
O.SU 
0.2 J 

0 2 J 
O.IJ 

05 U 

0 5 U 
0 5 U 
0.2 J 
05 U 
O.IJ 
OSU 
05 U 
05 U 

-. 

-_ 
-

13.2 
130.0 
6.13 

165.8 
-27.69 

4A)4 

06 

2 U 
D 5 U 
0 5 U 

OSU 
1 U 

0 5 J 

0 5 U 

0 5 J 

0 5 U 
0 5 U 
0 5 U 
0 5 U 

-

: . 
-

13.3 
182 
6.07 

1265 
-24.52 

7/04 

0 6 
0 5 U 
OSU 
I O U 

0 5 U 
0 5 U 
0 5 U 

7 6 
0 5 U 
0 5 U 

0 5 . 

0 4 J 
0.2 J 

DSU 

0.4 J 
O.IJ 
0.6 

0.3 J 
•OSU 
0 5 U 
OSU 
OSU 

-

: 
-

13.2 

6.98 

135.3 
-26.03 

10/04 

' 0 5 U 
0 5 U 
0 5 U 
0 5 U 
SU 
SU 

OSU 
O.SU 
0.5 U 
0 5 U 
O.SU 
SU 

O.SU 
OSU 
OSU 
0 82 
OSU 
OSU 
O.SU 

OSU 
OSU 
05 U 
DSU 

05 U-
OSU 
0.13 J 
0 5 U 
0 5 U 
05 U 
05 U 
05 U 
0 5 U 
0 5 U 
0 5 U 
0 5 U 
0 5 U 

2.7 J 
5 U 
SU 
5 U 
5U 
SU 
SU 
SU 
SUJ 
SU 
5 U 
SU 
SU 

0.0197 
0.011 U 

-
1305 
l i s 
5.94 
5 93 
166 

-18.90 

1/OS 

SU 
SU 
SU 
SU 

. IOU 
20R 
SU 

IOU 

SU 
SU 
SUJ 
OSJ 
SU 
SU 
SU 

SU 
SU 
SU 
5 U 

5U 
5 U 
5 U 
5 U 
5U 

SU 
SU 
SU 

3.7 J 
4 7 J 
5 3 U 
S 3 U 
5 3 U 
5 3 U 
5.3 U 
S3U 

S.3UL 
S.3UL 
S 3 U 
5.3 U 
5.3 U 

028 
0 021 B 

-
13 33 
107 
S.89 
0.50 
172.6 
-13.58 

4/05 

SU 
SU 
SU 
SU 
IOU 
20U 
5 U 

IOU 

5 U 
SU 
SU 
SU 
SU 
SU 
5 U 

SU 
SU 
SU 
SU 

SU 
SU 
SU 
SU 
SU 

5 U 
5 U 
SU 

13 J 
SU 
5 U 
SU • 
SU 
SU 
SU 
SU 
SU.-
SU 
SUJ 
SU 
SU 

0.223 
002 73U 

13 37 
• 125 " 

657 
0.28 
114.4 
-1.06 

7/OS 

5 U 
5 U 
5 U 
SU 
10 R 
20R 
5 U 

IOU 

SU 
SU 
SU 
SU 
SU 
SU 
SU 

SU 
SU 
SU 
SU 

SU 
5 U 
5 U 
5 U 
SU 

5 U 
SU 
5 U 

014 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 

• SU 
SU 
5 U 

0.0216 
D02BU 

13 66 
290 
5.36 
0.79 
183.8 
-9.88 

lOAJS 

SU 
SU 
5 U 
SU • 
IOU 
2DR 
SU 

IOU 

5 U 
5 U 
5 U 
SU 
SU 
SU 
5 U 

5 U 
SU 
SU 
5 U 

SU 
5 U 
SU 
5 U 
SU 

5 U 
SU 
5 U 

0 02U 
SU 
5 U 
SU 
SU 
5 U 
SU 
SU 
5 U -
SU 
SU 
5 U 
5 U 

0.0238 
0 0122U 

15 

13.9 
112 
565 
0.00 
197 

-14 96 

1/D5 

IOU 
IDU 
IOU 
IDU 
IOU 
IDU 
IDU 
IOU 

IDU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

10 u 
IDU 
IDU 
10U 

IDU 
IOU 
1DU 
lOUJ 
IOU 
IDU 
IOU 
IDU 
IOU 
IDU 
IDU 
IOU 
10 UJ 

5 U 
5 U 
SUL . 
SU 
SU 
5 U 
5 U 
SU 
SU 
SU 
SU 
5 U 
5 U 

0.0277 
D.0153U 

2.0 • 

12.8 
146 
585 
000 
146 

-1.95 

4A]6 

1 U 
0.64 J 

1 U 
3U 
SU 
4.6 J 
1 U 
1 U 
) i / 

• 1 u 
1 u 
5 U 

1 U 
I U 
1 U 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 

• 1 u 
1 u 

I U 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
i u 
1 u 

1 UJ 
1 u 
I U 

0099 
SUL 
SU 
5 U . 
SU 

" SU 
• SU 

SU 
SUL 
SU 
SU 
5 U 
SU 

0.0370 
0.0101 U 

1S.2 
152 
599 
0.04 
US 

-6.55 

7/06 

1 U 
1 U 
1 U 
3 U 
SU 
14U 
1 U 
1 U 
j y 
1 U 

• 1 U 
5 U 

1 U 
1 U 

. 1 u • 
1 U 
1 U 
I U 
1 u 

I U 
I U 
1 u 
1 u 

1 u 
1 u 

• 1 u 
1 u 

.1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 

0 020U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5U 

SUL 
5 U 
S U ' 

s u 
SU 

0.0405-
0 0124 U 

16.1 
194 
572 
0.50 
125 

-10 97 

• IDAM 

1 U 
1 U 
1 U 
3 U 
SU 
5 U 

•1 U 
1 U 
?iJ 
1 U 
1 U 
SU 

l U J 
1 U 
1 U 
1 U 
1 U 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u • 
1 u ' 
1 u 
1 u 
1 u 

0 053 
SU 

. SU 
5 U 
5 U 
5 U 
5 U 
5 U 
SU 
5 U 
SU 
SU 
5 U 

0.0460 
0.0075 U 

<2 

14.9 
126 
S.S3 
2.49 
242 

-1188 

1/D7 

1 U 
1 U 
1 U 
3 U 
5 U 
5 U 
1 U 
1 U 
f i.' 
1 U 
1 U 
SU 

1 U 
1 U 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 U 

1 u 
1 u 
I U 
1 u 

.1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

.0.19J 
1 u 

0048 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 

0.0994 
0.0091 U 

-
13.0 
99 

6 18 
1.92 
188 

-8 92 

Aicn 

1 u 
1 u 
1 u 
3U 
SU 
SU 
I U 
1 UJ 

f t ; 
1 u 

l U j ' 
SU 

I U 
I U 
1 u 
I U 
I U 
1 u 
I U 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u . 
1 u 
I U 
1 u 
i u ' . 
1 u 
1 u 
I U 
1 u 
I U 
I U 
1 UJ 

0.019 U 
5 U 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
5 U 
SU 
5 U 
SU 

0.109 
0.010 u 

, -
14.S 
90 

6.23 
Z20 
154 

-9.85 

10rtD7 

1 U 
1 U 
1 U 
3 U 
SUJ 
SUJ 
I U 

1 UJ 
I V 
1 u 
I U 
SU 

1 u 
I U 
1 u 
I U 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 U 
1 U 

• 1 U 
I U 
1 u 
I U 

1 UJ 
1 UJ 
.1 u 

SU 
SUL 
SU • 

SUL 
SU 

5UL 
SUL 
SU 

SUL . 
5UL-
SU 
5 U 
5 U 

0.104 
0.009 U 

15.2 
79 

6.02 • 
090 
202 

-15.34 

lOrtW 

1 U 
1 U 
1 U 
3 U 
5 U 
3.8 J 
1 U 
1 U 
f U 
1 U 
1 U 
SUJ 

I U 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 U 
1 u 
I U 

V ' ' ^ 

" 1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

5.3 U 
5.3 UL 
5.3 U 
5.3 UL 
5.3 UL 
S.3UL 
S.3UL 
5 3 U 
S.3UL 
5.3 UL 
5.3 U 
S.3UL 
5.3 U 

0.133 
0.0177 U 

-
13.6 
144 
S.79 
0.07 
137 

-12.74 

- Not analyzed or data not available to RAl as of February 7. 2008 

U - Atiatytp was not delected above the fepotling limit 

J - Estimated concentiation. 

K - Anatyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

~ 100 mg/l is the Crtten'a for Total tnhalomethanes 

UL - Not detected, quantitation Emit is probably higher 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC anatysis. Lower value reported 

B - Anal^e Detected in Method Blank 

R - Data Rejected 

Criteria are Groundwatei concentrations spocitied in the Consent Decree foi compliance at the Boundary Wells - exceedances shaded 

O 



RUTH ASSOCIATES, JWC. 
Table 4 (continued) 

Histoncal Summary of Groundwater Quality Data Collected by New Castle County tor the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills -

Parameter 

Inorgan ics (wCD 
Nitrate Nitrogen (mg/I) 
Aluminum 
Arsenic 
Banum 
Beryllium 
Cafctum . 
Calcium Total 
Cadmium 
Chromium 
Coball • 
Copper 
Lead 

Magnesium. Total 
Mercury 
Nickel 
Potassium 
Selenium 
Sitvei 
Sodium 
Zinc 
Alkalinny. Total (rngfl as CaC03) 
DIsttJvad Casts 
Oxygen (mg/I) 
Methane (mg/l) 
Ethane (j-g/D ' 
Etherw tfjg/T) 
Carbon Dioiada(mgfl) 

4.4--DDD 
4.4-.DDE 
4.4'-DDT 
Aldrin 
alpha-BHC 
Alpha-Ct*)rodatie 
beia-BHC 
delta-BHC 
DieUrin 
Endocuttan 1 
Endosullan II • 
Ervloftulfan siifale 
Endrin 
Endrin /Vldehyde 
Endrffi Kerane 
gamma-BHC (LIndaiw) 
gamma-CHorodane 
Heptachlor 
hHepiacNor Eponde 
MethoiycNor 
Tortphene 
2.4-D 
2.4.TP (Sihre.) 

Cntena 

10 _ 

so" 
1000 

10** 
SO 

SO 

~ 2 " 

1 0 * 
50 

+** 

\'' 

1 

oV 

" 4 
™ § 

' lOO' 
s 

100 
10 

BW-3 (cortinued) . • ' • . | 
9/93 

0 0 5 U 

-

" 

12«9 

0 0 5 U 

-

: 

3flM 

D05U 

-

- • 

7/DO 

0 5 L 

-

-

loroo 

012 

-

- ; 

\2JO0 

OlOOJ 

: 

I 

4fl31 

0.60 L. 

: 

-

7/01 

0.2 

-

-

10«1 

0.59 

; : 

-

1/02 

041 

-

" 

4/02 

0.36 

- • 

-

7/02 

0 41 

-• 

-

iQm2 

"-

-

1/03 . 

0.16 

-

-

4ffi3 

0.365 

256 
3B 

0.7 JB 
O.QSJB 
. 63 

• -

7/03 

0.27 

3.07 
6B 
1 J 

0.D4J 
75 

-

1QK13 

0D5U 

~ . 

]• 

1/D4 

0.43 

; 

-

4AJ4 

031 

-

• ~ " 

7/D4 

0.11 

; 

-

1(V04 

" 

-

0 02U 
0D2U 
002 U 
0 01 U 
0.01 U 
0 01 u 
0,01 u 
0 01 u 
0 0 2 U 
0 01 u 
0.02 U 
0.02 UL 
0.02 U 
0 02U 
0 b 2 U 
0.01 U 
0 01 u 
0.01 u 
0 01 u 
D 1 U 

1/05 

-

-

0 013J 
0.017J 
0026J 
OOIU 
0 01 U 
OOIU 
D.Ol U 

0.0O23J 

0 02U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U' 
0 0 2 U 
OOIU 

001 U 
O.OOISJ 
001 u 
0.1 u 

4ms 

-, 

-

ooieu 
0.018 U 
0 018U 

00091 U 
0.0091 U 
00O91 U 
0.01 JN 
0 0091U 
0018U 
0.0091U 
0 018U 
0.018 U 
0.016 U 
D.D18U 
0.018 U 

0.0091 U 
0.0091 U 
0.0CB1 U 
0.0091 U 
0091 U 

7/05 

o.ieo 

3.7 U 
39.2 

0.5'u 
.1 1 U 

1.6 U 

0 1 U 

4 5 U 
1.3 U 

; 

0.02 u 
0.02 u 
0 0 2 U 
O.OIU 
0.01 u 
0 01 U 

0.0035 J 
0 01 U 
D02U 
001 U 
0 02U 
0.02 U 
0.02 U 
0.Q2U 
0.02 U 
O.OIU 
O.OIU 
0.01 U 

001 U 
D.I U 
1 U 
SU 
1 u 

10/05 

0948 

2 U 
43.5 

0.2 U 
0 6 U 

1.1 U 

• 0.1 U 

4.3 U 
0 2 U 

] 
0.D2U 

0.0014 J 
0D2U 
001 U 
0 01 U 
0.01 U 
0.01 U 
0 01 u 
0.02 U 
0.01 u 
D02U 
0.02 U 
0 02U 
0.02 U 
0 02U 
OOIU 
OOIU 
O.OIU 

O.0OO87J 
0.1 U 

1 U 
SU 
1 u 

i n 6 

0770 

. 3.9 U 

0.40 U 
O.SOU 

2 0 U 

0 IOU 

4GU 
0.7DU 

-

0.080 P 
0.020 U 
D.D16J 
0.010 U 
DOIDU 
0.010 U 
0.010 U 
D.OID U 
0.020 U ' 
0 01 U 
0 02U 

0.020'U 
D.IO 

0.020 U 
0.020 U 
0.010 U 
0.010 U 

• 0.010 U 
OOIOU 
0.10 u 
I.OU 

sou 
1 OU 

4J0S 

0225 

1 6 U 
S2.1 

11700 
0.20 U 

. D60U 

I D U 

• 4010 • 
O l O U 

1.8 U 
0.60 U 

39.0 

; 

sou 
• 1 o u ' 

• 7/06 

0 330 

28 U 
531 

11700 
0.40 U 
OSOU 

1 9 U 

3880 
D.1DU 

2 2 U 
0.30 U 

41 

-

_ 

_ ̂  

SOU 
I O U 

l o w 

1.36 

26 U 
53 

20900 
0 2 0 U • 
0.40 U 

1 6 U 

5080 
0.10 U 

25 U 
O.SOU 

720 

; • 

S.OU 
1 OU 

1/07 

0.315 

2.2 U 
61.4 

• 0 2 0 U 
0.60 U 

1.2 U • 

0.10 u 

21 U 
D40U 

-

S.OU 
• 1.DU 

4rt)7 

024 

28 U 

59.9 

0.40 U 
0 3 0 U 

2 2 U 

D.1DU 

2 7 U • 
• 1.2 U 

: 

sou 
I.OU 

- Not analyzed 01 data not available to RAl as ot February 7. 2008 

U - Anatyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reporfed value may ba biased frrgfi. 

L - Analyte present, reported value may be biased low. 

Criteria ate Groundwater concentrations specified in the Consent Decree for connpliance at the Boundary Wells - exceedances shaded 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Dtscrepency in GC anafysis. Lower value repo/led 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 

T a b l e 4 ( c o n t i n u e d ) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Non-Halogenated VOCs (j ig/l) 

Benzene 

Toluene 

Ethylbenzene 

Xylene (lotal) 

2-Bulanone 

Acetone 

Carbon Disulfide 

Cyclohexane 

Isopropylbenzene 

Methy-ten-tjuTyl ether 

Memylcyclohexane 

4.Methy-2-penlanone 

Halogenatad VOCs \i igl\) 

Bromotorm 

Bromodichloromerhane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

Chtoromethane 

DtbromochloromeThane 

1 2-DichloroetHane 

1.3 Chlorobenzene 

1.1-Dichloroettiane 

cis-1.2-bichloioelhene 

tians-1.2-OichlorDethene 

l. l-Dichlo/oethene 

1.2-Dichloroethene (total) 

1.2-Dichlorobenzene 

1.3-Dichloroberzene 

1 4-Dichloro benzene 

Chloroethane 

Tetrachloroethene 

l . l . l -Tnchloroeir iane 

Trichloroethene 

Vinyl Chloride 

1 2.4.Tnchloroben2ene 

CIS-1,3-Dichlorooropene 

Methylene Chloride 

Tnchlorofluoromethanc 

Semi-Voladles fug/l) 

Bis(2-chloroethyl)Etner 

Bi5(2-eihylhexyl)phthalate ' ' 

2.2'-oifvbi5 (1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Acetophenone 

Caprolactam 

Diethyl ptithalate 

N-Nrtrosodiphenylamine 

Naphthalene 

Pheno 

Inorganics (jig/l) . 

Dissolved Manganese (mg/l) 
Dissolved Iron (mg/l) 

B io log ica l Oxygon Demand (mg/l) 

F ie ld Parameters 

Temperature (Degrees Celcius) 

Conduct [Vity(ijs/cm) 

pH (standard untts) 

Dissolved Oxygen (mg/l) 

ORP (mV) 

Water-Level Elevation (ft. MSL) 

Cntena 

5 

100* 

100* 

'lOO* 

100* 

5 

7 

'('•' v l f t ' ; 

75" 

200 

5 

2 

i|-. 

"- 'K- "C 

•?? . 

MW-40 1 

6/94 

O.SU 

D.SU 

120 

O.SU 

O.SU 

D S U 

O S U 

O.SU 

-

-

-
1S5 

200 

6 04 

-94 

-18.94' 

10/94 

O.SU 

O S U 

40 • 

O S U 

O.SU 

O S U 

O S U 

0 6 

O.SU-

-

-

-
132 

192 

6 03 

-55 

-

1/95 

0.4 J 

D.SU 

46 

O S U 

0.2 J 

0.2 J 

D S U 

1 7 • 

0.2 J 

-

-

-
13 1 

219 

6.61 

-34 • 

-

aras 

1.0 

. 2 U 

O.SU 

O S U 

O S U 

' O.SU 

1 u 

69 

D.SU 

0 2 J B 

0.3 J 

O S U 

2.4 

O S U 

-

-
13 5 

243 

6.35 

- 5 

-

6/9S 

1.2B 

2 U 

O.SU 

O.SU 

• O.S U 

O.SU 

1 U 

9S 

O.SU 

0 2 J 

0.4 J 

O.SU 

2_.6 

O.SU 

-

-

-
13.6 

243 

6 40 

-36 

-24.77 

10/9S 

0.8 B 

2 U ' 

O.SU 

O.SU 

O.SU 

O S U 

0.1SJ 

• .30 

O.SU 

6.2 J 

0.2 J . 

O.SU 

1.1 • 

O.SU 

-

-
15.4 

601 

6.59 

-S4 

-

1/96 

0.5 

2 U • 

O S U 

O S U 

_ • 

O.SU 

O S U 

1 u 

•;• 1 4 

O.SU 

0.2 J 

O S U 

O S U 

0.4 J 

O S U 

z •• 

-

-
12.2 

' 1 8 8 

6.64 

9 

-

3/96 

0 2 J 

• 2 U 

D.SU 

O S U 

O S U 

O S U 

I U 

1.9 

O.SU 

0.2 J 

0 5 U 

O.SU 

0.5 U 

O S U 

-

-

-
13.3 

163 

6.17 

- 90 

-

6/96 

O S U . 

2 U 

O.SU 

O S U 

O.SU 

O.SU 

1 U 

0.7-

O.SU 

0 2 J 

. 0 I J 

O.SU 

O.SU 

O S U 

-

-
12 B_̂  

1SB~ 

6.69 

13 

-23.68 

9/96 

O S U 

2 U 

O.SU 

O S U 

O S U 

O.SU 

1 U 

0.3 J 

O.SU 

0 2 J 

O S U 

O.SU 

O.SU 

O S U 

-

-

-
129 

145 

5 73 

26 

-

12/96 

0 1 J 

2 U 

O.SU 

O S U 

O S U 

O.SU 

1 U 

O.SU 

O.SU 

0 3 J 

0 2 J 

O.SU 

D.SU 

O S U 

-

-

-
1 2 9 . 

131 

6 97 

-

3/97 

O S U 

2 U 

O.SU 

O S U 

O S U 

OSU. ' 

1 u . 

O.SU 

O.SU 

Q 3 J 

0 4 J . 

O.SU 

O.SU 

O S U 

-

-

-
129 

136 

S9S 

.-21 

-

6/97 

O S U 

2 U 

O.SU 

O.SU 

O.SU 

O.SU 

1 u 

D.SU 

O.SU 

0 I J 

1 7 

O.SU 

O.SU 

O S U . 

-
130 

177 

6.13 

-S2 

-19.27 

9/97 

O.SU 

• 2 U 

O S U 

O S U 

O.S u 

O S U 

1 u 

0.3 J 

O.SU 

0 1 J 

0 9 

O.SU 

O.SU 

O S U 

-

-

-
11.0 

173 

S61 

-

12/97 

D 5 U 

2 U 

O S U 

O S U 

0.07 J 

O.SU 

1 U 

O.SU 

O.SU 

O S U 

0 6 

O.SU 

O.SU 

O S U 

-

-

-
129 

128 

S.66 

74 

--

3/98 

O S U 

2 U 

O S U 

O.SU 

O. IJ 

O.SU 

1 u 

O S U 

O S U 

0 1 J 

0 7 

O.SU 

O.SU-

O.SU 

-

-
13.3 

138 

S.71 

122 

-

6/98 

O S U 

2 U 

O S U 

O.SU 

O S U 

O.SU 

1 U 

O S U 

O.SU 

O.SU 

0.9 

O S U 

O.SU 

O S U 

-

-

-
14.4 

146 

S.42 

-21 18 

10/98 

O S U 

2 U 

O S U 

O.SU 

0.2 J 

O.SU 

1 U 

O S U 

O S U 

O.SU 

0.8 

O S U 

• O.SU 

O.SU 

-

-

-
13.3 

149 

5 25 

-S6 

-

12«8 

O S U 

2 U 

O S U 

O.SU 

0 2 J 

O.SU 

M U 

1.1 

O S U 

0.1 J 

0.7 

O S U 

O S U 

O.SU 

- • 

-

-
133 

13S 

5.21 

96 

-

3/99 

O S U 

2 U 

O.SU 

O.SU 

0 2 J 

O.SU 

1 U 

0.3 J 

O.SU 

O.SU 

0.8 

O S U 

O S U 

O.SU 

-

-

-
133 

133 

5.23 

250.9 

-

6/99 

O S U 

2 U 

O.SU 

O S U 

0.2 J 

O.SU 

1 u 

O.SU 

O S U 

-
O.SU 

0.7 

O.SU 

O.SU 

O.SU 

-

-
• -

13.8 

151 

5.27 

262.4 

-23.60 

- Not analyzed or data not available to RAl as of February 7, 2008 

IJ - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

• - 1 0 0 mg/l is the Criteria for Total trihalomethanes 

D - Sample diluted in the lab fo'r analysis. 

NP - Well not pumping 

P - Discrepency in GC anatysis. Lower value reported 

B - Analyte Detected in Method Blank _ 

UL - Not detected, quantitation limit is probably higher 

Criteria are Groundwater concentrations specified in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 
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RUTH ASSOCIATES, INC. 
Table 4 (continued) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (^g/l) 
Nitrate Nitrogen (mg/l) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Ctiromium 
Cobalt 
Copper 
Lead 
Magnesium 
Mercury 
Ivlickel 
Potassium , 
Selenium 
Silver 
Sodium 
Zinc 
Dissolved Gases 
Oxygen (mg/l) 
Mettiane (mg/l) 
Ethane (pg/I) 
Ettiene (pg/l) 
Carbon Dioxide (mg/l) 
Pesticides/Herbicides (^g/l) " ^ 
4,4-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-BHC 
Alpha-Chlorodane 
beta-BHC 
della-BHC ^ . 
Dieldrin . 
Endosulfan 1 
Endosultan H 
Endosulfan sulfate . 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Methoxychloi 
Toxaphene 
2,4-D 
2,4-TP (Silvex) 

Criteria 

10 

50 
1000 

- p-

10 
50 

" s o ' 

2 

10 
50 

'.-../.:_. 

02 

4 

100 
5 

100 
10 

MW-40 - 1 
e'94.. 

1^ 

" ~ 

-

10/94 

0.5 U 

" -

-

1/S5 

O.SU 

-

-

a/95 

0.5 U 

• ~ 

-, 

6/95 

.0.5 U 

/ _ 

_ 

-

1Q05 

0.5 U 

-

V96 

0.5 U-

-

-

a/96 

0.11 

-

6/96 

0.22 

~ 

- ' 

9/96 

0 37 

— 

-

12/96 

0.877 

-

-•' 

3«7 

1.49 

— 

-

6/97 

2.17 

— 

-

9/97 , 

1.97 

-

-

12/97 

2.26 

" 

"- . 

a/98 

. 2.37 

-

-

6/98 

2.79 

-

-

10/98 

2.41 

_ 

-

12/98 

2.54 

"" 

3/99 

2.65 

-

-

B/99 

2.38 

-

-

- Not analyzed or. data not available to RA! as of February 7, 2008 
U - Analyte was not detected above the reporting limit 
J - Estimated concentration. 
K - Analyte present, reported value may be biased high. 
L - Analyte present, reported value may be biased low. 

Criteria are Groundwater concentrations specified in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 
D - Sample diluted in the lab for analysis. 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 
Table 4 (continued) 

Hisloncal Summary of Groundwater Quality Data Collected By New Castle County tor tfie Vicinity of ihe Army Creek and Delaware Sand & Gravel Landfills 

P a n m a t t i 

B a n u n a 

Tohana . 

Xytona (toaO 

fccalona 

Carbon D n i i U a 

Cyctohaiana 

Uathy-MFI-Dutyl alhar • 

Wathy tev t loh« i ina 

MJog«.^«j;^0(!. W H 
Bramofomi 

Catbon Ta f ' cn ia ra la 

C h b r n b a n z i n . 

ChbrofDrm 

1 . Z - O i c h b i » I t u n a 

I.WDichtorobanzana 

C h J o r M A a n * 

TrEhbroathaoa 

V r y f C h b i a a 

ca . ^ .3-Dic t ibropropar« 

Mathytana Chlorida 

aBp-crdoroathyOEthai 

B o a - i l h r f - ' V f l p f ' t h a l a t i 

2.Z--oiryba ( 1 - O b t D p m p a n a ) 

« ( l a t n » t i h « n o l 

Caprel ietarn 

O-n-ocryl p h t t u b l * 

r^pWhakana 

Phanol 

Dis io lvMl Iran (rngfl) 1 

U i o K i g i e ^ V r y g t i u a m a n t f (mgA 

T a m p a n b j i * ( D a e i v a i C a b u i ) 

Cand i i tw i t y i i»/em) 

SH ( K j n d j r d unr t i ) 

DusoKrad O i y g a n (mg/l) 

Or tP(mV) 

W i » r ^ . » v * l E b v a b o n (f l . IWSU 

cm.™ 

s 

too-
100-

s 

" ' iTO ' 

iQcr 

5 

7 

•' 200 

t-^ 
;••• i 

• i * * ; ^ - ^ 

M W - W (con tm i -d ) • ' ' | 

9/99 

0 .5 U 

2 U 

O S U 

O S U 

O.SU 

0 5 U 

1 U 

O S J 

O.SU 

O . I J 

0 5 

O S U 

O S U 

O S U 

• \ 

: 

13.4 

119 

5.65 

TS2.1 

• -

M m 

05 u 

2 U 

a s u 
0.5 u 

0.2 J 

. 0 5 U 

I U 

O S U 

0 5 U 

0 5 U 

0 ] J 

O S U 

O S U 

0 5 U 

\ 

: 
-

1 3 J 

125 

; S 6 -

334 5 

-

JITO 

0 5 U 

Z U 

O S U 

0 5 U 

D.SU 

O S U 

I U 

5.0 

0 2 JB 

0 5 U 

0.4 J 

O S U 

0 3 J 

Q S U 

1 

_-
-

14.0 

i e o 

5.21 

236 

-

itao 

O . S U 

z u 
Q S U 

0 5 U 

O S U 

0 5 U 

1 u 

0.1 J 

0 5 U 

0 5 u"" 

0 3 J 

' • 0 5 U 

0 1 J 

O S U 

oosssz 

: 
-

1 3 5 

271 

6 J 

55 4 

-24.55 

IDrtW 

0 5 U 

Z U 

O S U 

0 5 U 

O S U 

O.SU 

I U 

0 5 U 

O S U 

0 5 U 

0.3 J 

0 5 U 

Q.SU 

O.SU 

a D 2 2 J 

: 
-

13.S 

129 

G J 5 

0.03 

J I 3 4 

-

rznw 

O i J 

2 U 

O.SU 

0 5 u 

0 5 U 

0 5 U 

I U 

O S U 

0 5 U 

0 5 U 

0 5 • 

0 5 U 

0.G 

0 5 U 

0 6 7 . 

; 
-

i : ] j 

S 2 2 

- 0 3 

2 € 0 

-19.76 

*o r 

0 5 U 

2 U 

O.SU 

O S U 

0 2 J 

O S U 

1 U 

0 - Z J 

0 5 U 

0 5 U 

0.6 

0 5 U 

O . I J 

0 5 U 

0.1 

O.l'oE B 

-
13.9 

94 

O.S 7 

3 4 6 2 

-Z2.17 

m t 

05 u 
O S U 

2 U 

O S U 

O S U 

D.1B 

0 5 U 

I U 

O . I J 

O S U 

O S U 

OG 

Q S U 

0 5 U 

0 5 U 

Of l77 

Oi l75 B 

-
149 

5 5 3 

O M 

i 96 .a 

-25.09 

fLKJt 

I U 

2 U 

Q S U 

O S U 

0 5 U 

1 U 

0 5 U 

0 5 U 

0 5 U 

oe 
0 5 U-

0.5 U" 

0 5 U 

0 I I 2 4 U 

;. 
-

: 
-29.62 

rioz 

0 5 U 

D S U 

O S U 

2 U 

O S U 

0 5 U 

O S U 

O J J 

0 5 U 

I U 

0 5 U 

O S U 

0 5 U 

0 5 U 

D S U 

O S U 

0 5 U 

0 5 U 

D S U 

oe 
O S U 

0 5 U 

O S U 

0 1 ^ 4 U 

: 
~ 

1 3 5 

149 

4 5 3 

401.2 

-26 43 

t na 

O J J 

z u 
O S U 

0 5 u 

Q 5 U 

0 5 U 

1 u 

37J ) " 

O S U 

O.SU 

oe 

O S U 

O S U 

0.97 

: 
-

1 3 7 

140 

5 Z 7 

O J 

1 8 7 2 

•Z6 9 5 

m z 

0 1 J 

z u 
O S U 

0 5 U 

O S U 

O S U 

I U 

1311 

O S U 

O S U 

0 4 J 

O S U 

0 4 J 

O S U 

1 1 

': 
-

14.0 

140 

5.25 

0 0 5 
3 a i . f i 

-3Z.1 

f iJOZ 

O S U 

z u 
O S U 

O S U 

O S U 

O S U 

I U 

O S U 

O S U 

O S U 

OG 

O S U 

O S U 

O S U 

0.041 J 

: 
-

135 

5 5 1 

0 4 2 

190.7 

0 1 Z 9 

O J J 

zu 
0.5 U 

O S U 

O S U 

O S U 

I U 

':'24J3 

O S U 

O S U 

0.6 

O S U 

0 7 

O S U 

0.7 

: 
-

1 * 2 

1 « 

5.35 

0.16 

Jf lST 

« 0 J 

O J J 

5 U 

S U 

S U 

S U 

S U 

5 U 

5 U 

5 U 

S U 

S U 

• ' h a 

S U 

0.4 J 

5 U 

5 U 

5 U 

5 U 

5 U 

0 7 J 

S U 

1 J 

S U 

O J 

0.O633B 

-
14.65 

144 

4.56 

0.15 

2 3 1 8 

-26.77 

ntt i 

O S U 

O S U 

O S U . 

o o r s j 

O S U 

O S U 

O S U 
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O S U 

O S U 

O S U 

D S U 
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1.1 • 

D S U 

O . I J 

O S U 

: 

: 
-

13.6 

6 0 0 
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-2 7.34 

* I W 

0 6 

2 U 

O S U 

O S U 

O S U 

O S U 
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• • • 7 3 ' ^ 
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O J J 
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O S U 

2 
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.\ 

-_ 
-

13.6 
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0 1 J 
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0.3 J 
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D S U 
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O S U 

O S J 

O S U 

\ 3 

O . I J 

\ 

; 
-

1 4 4 

6 B 7 
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-26.14 

fCKW 

0 J 3 J 

O S U 

O S U 

O S U 

" 5 U 

S U J 

D S U 

O S U 

O S U 

3.7 

O S U 

S U 

O. IGJ 

O .SU 

O S U 
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0 14 J 

D S U 

' . . 3 2 D ^ 

0 J 2 J 

0 5 8 

o i e j 

O S U 

0 13 J 

D S U 

0 2 J 

O S U 

0.7B 

O i l J 

0.16 J 

O S U 

O S U 

O S U 

1.fi 

2 5 J 
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S U 

5 U 

S U 

S U 

S U 

S U 

" S U 

S U 

S U 

S U 

S U 

5 U 

0 J 4 : 

0.Z9S 

-
1 3 4 4 

14G 

S 3 S 

0.17 

1 0 9 J 

-17J10 

S U 

S U 

S U 

S U 
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2 a H 
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I O U 
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S U 
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S U 

I" 
S U 

O S J 

S U 

S U 

S U 

S U 

S U 

0 J 6 B 

S U 
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S U 

S U 

5 U 

S U 

S U 

5 U 

S U 

S U 

• 5 U 

S U 

S U 

0 J 4 8 
0 164 

-
1ZJ7 
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S.62 

0.10 

fa4.J 

-12 84 

* X S 

S U 

5 U 

S U 

S U 

I O U 

20 U 

5 U 

I O U 

5 U 

S U 

S U 

S U 

S U 

S U 

S U 

5 J 

5 U 

S U 

5 U 

5 U 

S U 

1 J 

S U 

S U 

5 U 

5 U 

S U 

0 14 

- 6 4 

S U 

S U 

S U 

S U 

5 U 

S U 

S U 

S U 

GO 

S U J 

S U 

S U 

0 J 2 3 . 
0.0637 

1 2 5 5 
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0.05 
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r.xs 
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S U 

S U 

S U 
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5 U 
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5 U 

S U 

S U 

5 U . 

5 U 

S U 

• S U 

S U 

S U 

S U 
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5 U 

S U 

1 J 

. 5 U 

S U 

S U 

5 U 

5 U 

0 063 

S U 

5 U 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

- S U 

S U 

S U 

. S U 

0 J 4 1 

osKea 
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364 

4.62 

0 62 

218 J 
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2 0 R 
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S U 

S U 
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5 U 

S U 

5 U 

S U 
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S U 

S U 

S U 

S U 

S U 
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5 5 5 
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I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

2.3 J 

I O U 

I O U 

I O U 

I O U 

I D U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

10 UJ 

I O U 

I D U 

I O U 

I O U 

- I O U 

1 2 J 
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16 J 

S U L 
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S U 
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S U 
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5 U 

S U 

5 U 

S U • 

0.0447 
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I U 
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5 U 

S U 

1 U 

1 U 

1 U 
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I U 

5 U 
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I U 

I U 

I U . 
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I U 

1 U 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

O J I J 

I U 

I U 

I U 

I U 
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I U 

0.46 

S U L 

• S U 

S U 

S U 

S U 

S U 

S U 

S U L 

5 U 

S U 

S U 

S U 

• S U 
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O.0D 
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I U 

I U 

3 U 

S U 

• S U 

' ' I U 

1 U 

1 U 

0 S 8 J 

I U 

S U 

I U 

I U 

• I U . 

1 U 

I U 

1 u 

I U 

1 u 

I U 

I U 

I U 

I U 

I U 

0.60 J 

1 U 

. 1 u 

I U 

1 u 

1 u 

l U J • 

I U 

0.33 

S U 

S U 

S U 

S U 

5 U 

S U 

S U 

S U L 

S U 

S U 

S U 

S U -

S U 

0.157 

0 5 Z 3 

IS.7 
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. S.58 

2 41 

36 

- 1 0 2 3 

t a w 

1 U .' 

0.46 J 

I U 

3 U 

S U 

4.1 J 

I U 

I U 

1 u 

o i i e j 

l U 

S U 

I L U 

I U 

I U 

1 U 

I U 

I U 

1 u 

O J I J 

I U 

I U 

I U 

1 U 

1 U 

• I U 

I U 

0.69 J 

I U 

1 u 

I U 

1 u 

I U 

I U 

0 2 4 

S U 

S U 

S U 

5 U 

• S U 

S U 

S U 

S U 

S U 

S U 

5 U 

5 U 

S U 

011726 

0 7 J 0 

14 1 

350 

5 J 1 

0.15 

9 

. 1 1 2 3 

t .vr. 

I U 

0.49 J 

I U 

3 U ' 

S U 

3.6 U 

I U 

I U 

I U 

0 4 S J 

I U 

S U 

I U 

I U 

I U 

I U 

I U 

O J O J 

I U 

0 1 2 J 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

0 . 7 Z J 

I U 

1 U ^ 

I U 

I U 

I U 

I U 

I U 

0.043 

S U J 

S U J 

S U J 

S U J 

S U J 

S U J 

S U J 

S U J 

S U J 

S U J 

S U J 

S U J 

S U J 

0.0329 

0 J 2 6 

-
1 2 3 

171 

S.3S 

0 0 0 

.7.97 

0.65 J 

I U 

3 U 

S U 

5 U . 

I U 

1 U J 

0 5 2 J 

1 U J 

S U 

I U 

I U 

I U 

I U 

1 U 

1 U 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

1 u 

0.70 J 

I U 

1 u 

I U 

I U 

I U 

1 U J 

O i ) 1 B U 

S U 

S U 

S U 

5 U 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

5 U 

0J3287 

0.313 

-
n j 

T97 

5.42 

0.00 

72 

-8 66 

I U 

I U 

I U 

3 U 

S U J 

6 5 J 

1 U 

l U J 

1 U 

0 5 3 J 

I U 

S U 

I U 

I U 

I U -

I U 

I U 

l U J 

1 U 

1 U 

I U 

I U 

I U 

I U 

I U 

I U 

. I U 

I U 

0 5 9 J 

1 U 

I U 

I U 

1 u 

I U 

1 U J 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

4.4 J -

S U 

S U 

S U 

S U 

5 U 

0.0779 

2.1 

-
14.6 

195 

5.64 

OflO 

-2D 

• 13.94 

f f l t M 

1 U 

0 5 5 J 

I U 

3 U 

5 U 

S U 

0 2 4 J 

I U 

I U 

I U 

S U J 

I U 

I U 

I U 

I U 

1 U 

1 U 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

1 U 

O J I J 

. 1 U 

1 u 

I U . 

I U 

I U 

I U 

S 3 U 

S 3 U 

5.3 U 

5 3 U ' 

S J U 

S J U 

S J U 

S J U 

S J U 

5.3 U 

S J U 

S J U 

S J U 

S 3 U 

0.0036 

0 J 1 7 7 U 

-
1 3 J 

105 

6.13 

D.SS 

ID5 

•11.76 

- Not analyzed or data not available to RAl as o( February 7 2006 
U - Analyte was not deteaed above the reporting limrt 
J - Estimated concentration. 

K - Anafyte present reported value may be biased high. 
L - Analyte present, reported value ntay be biased low. 

- 100 mg'l IS the Criteria for Total trihalomethanes 

Cnteria are Groundwratei concentrations specified in the Consent Decree for compliance at the Boundary Wells - exceedances shaded 

UL - Not detected quantitation limit is piobabty higher 
D - Sample diluted in tt^e lab for analysis. 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B -Anatyte Detected m Method Blank 
R -Data Rejected 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summary ot Groundwater Quality Data Collected by New Caslle County lor the Vicinity ot the Army Creek and Delaware Sand & Gravel Landfills 

Pjrameiei 

Inorganics {iigiW 
Nitrate Nitiagen (mg/1) 
AJuminum 
AfsenK 
Banun 
Beryllilin 
Cafciun^ 
Calciim. Total 
Cadmium 
Chiomium 
Cobatl 
Coppei 
Lead 
Magnesium 
Magnesium. Total 
Meicuty 
Nickel 

Selenium 
Silver 
Sodium 
i r e 
AJkahnny Total (mg/1 i s CaC03) 
O isso l v td Gases 
Oiysr«n (rngfl) 
Methane (mg/l) 
Ethane (Mg/1) 
Ethene (iigfl) 
Carbon Oioiide (mg^) 
Pesticldms^erbicldts ()ig/l) 
4.4'-DDD 
44'-DDE 
4.4'-DDT 
AWnn 
alpha-BHC 
Alpha-C No rodana 
beia-BHC 
detta-BHC 
DieWiin. 
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g am ma-C tilo ro d a rw 
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-
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-
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-
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-
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-
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1.73 
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" 
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-

-

Am 
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0.4 JE 
004J 
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-" 
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0.4 B 
0 03J 
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-
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-
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0.10 u 

-

-

lOrtM 
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1/05 

-

- . 

0 0 2 U 
0.02 U 
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0.02 U 
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0.01 U 
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0.01 U 
O I U 

4^5 
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0.01 U 
0.003 J 
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0 0075 J 
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O.OOIB J 
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OOIU 
0 0 2 U 
0 02U 
0.02 U 
0 02U 
0 02U 
0.01 U 
0.005 J 
0.01 u • 

0.024 JN 
01 U 
1 U 
5 U 
1 U 

1/OG 

1.04 

3.9 U ' 

98.1 

0.40 U 
O.SOU 

12.B 
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4.6 U 

0 7 0 U 

0020U 
Q020U 
0 020U 
OOIOU 
OOIOU 
OOIOU 
OOIOU 
0.010 u 

0.020 u 
0.0027 J 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0 020U 
O.OIOU 
OOIOU 
OOIOU 
O.OIOU 
D10U 
1 OU 
5.0 U 
I.OU 

A m 

0.210. 

1.6 u 
106 

11800 
0.20 U 
0.60 U 

9 3 

dSOO 
0.10 u 

1.8 U 
O.SOU 

30.0 

-

S.OU 
I O U 

7/06 

0.365 

2.8 U 
113 

11400 
0.40 U 
o'.sou 

153 

4300 
0.10 U 

2 2 U 
0 3 0 U 

31 

-

0 020U 
0.020 U 
0020U 
OOIOU 
O.OIOU 
O.OIOU 
0.01 u 

OOIOU 
0020U 
0 0015 J 
0.020 U 
0.020 U 
0020U 
0020U 
0.020 U 

ooibu 
OOIOU 
O.OIOU 
0 014 JN 
0.10 u 
1 OU 
S.OU 
1 OU 

10/06 

0.53 . 

26 U 
128 

15000 
0.20 U 
0.40 U 

15.4' 

5840 
0.10 U 

2.5 U 
OSOU 

260 

; 

5 0 U 
• I O U 

1/07 

1.81 

2.2 U 

138 

0.20 U 
0.60 U 

24.1 

0.10 U 

21 U 
0 4 0 U 

-

0020U 
0.020 U 
0020U 
OOIOU 
0.010 U 
0.010 u 
0.010 u 
O.OIOU 
0.020 U 

0.0055 JN 
0 020U 
0.020 U 
0D20U 
0.020 U 
0.020 U 
OOIOU 
OOIOU 
0.01 OU 
OOIOU 
0.10 u 
I.OU 
S.OU 
1.0 u 

AJ07 

1 6 0 

2 B U 

137 

0.40 U 
0.30 U 

25.8 

O l O U . 

2.7 U 
1.2U 

• , " 

SOU 
I.OU 

- Not analyzed or data not available to RAI as of February 7. 2006 

U - Anaiyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte piesent. reported value may be biased high. 

L ' Anatyte present, reported value may be biased low. 

Cnteria are Groundwater concentrations specified in the Consent Decree tor compliance at the Boundary Wells - exceedances shaded 

D - Sample diluted in the lab for analysis.' " ' -

NP - Well not pumping 

P - Discrepency in GC analysis Lower value reported 

B -Anatyte Detected in Method Blank 

N - Analysis indicates the presence ot an analyte for which there is presumptive evidence to make a "tentative idenLtication" 
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Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County for thie Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Non-Halogenated VOCs (tig/l) 

Benzsne 

Toluene 

Ethylbenzene 

Xylene (total) 

2-Butanone 

Acetone ' 

Cartoon Disulfide 

Cyclohexane 

Isopropylbenzcne 

Methy-tert-butyt ettier 

Methylcyctohesfane 
4-Methy-2-pentanone 

Halogenated VOCs (jig/I) 
Bromotorm 

Bromodichloromethane 

Car ton. Tetrachloride 

Ctilo(ot>enzene 

Chloroform 

Dibromochloromethane 

1.2-Dichloroetnane 

1.3 Chlorobenzene . 

1.1-Dichloroethane 

CIS-1,2-Dichloroethen© 

lian5-1.2-Dicftkiroemeno 

1.1-Oichloroethene 

1.2-Dichloroethene (total) ' 

1.2-Oichloroben7ene 

1.3-Dichlorobenzene 

1.4-Dichlorobenzene 

Chloromelhane 

Chloroettiane 

Tetrachloroethene 

1,1,1-Trichloroethane 

Trichbroeitiene 

Vinyl Chloride 

1.2.4-Trichlorabenzene 

cis-1,3-Oichloiopiopene 

Methylene Chloride 
TnchloroTluoromethani 

Bis(2-chloroeihyl)Ether 

Bis(2-ethylheyyl)phthalate 

2.2'-0)(ybi$ (1-Chloropropane) 

2.4-Dimethylphenol 

2-Methylnap Whale no 

2-Mettiylphenol 

4-MethyIphenol 

Acetophenone 
Caprolactam 

Diethylphthalate 

N-Witrosodiphenylamine 

Naphthalene 
Pheno 

Inorganics (pg/1) 

Dissolved Manganese (mg/l) 
Dissofved Iron (mg/l) 

B io log ica l Oxygen Demand (mg/l) 

Field Parameters 

Temperature (Degrees Celcius) 
Conductivity (^s/cm) 

pH [standard units] 

Dissolved Oxygen (mg/l) 
ORP (mV) 

Water-Level Elevaiion (ft. MSL) 

• 1 
2/02 

1 U 

1 U 

1 U 

1 U 

-
_ 
-
-
-
_ 
_ -

1 U 

1 u 

1 u 

I U 

0 3 J 

1 U 

1 U 

_ 1 u 

1 u 

-1 u 

2 U 

1 u 

• I U 

1 u 

1 u 
0.4 J 

1 U 

1 U 

l U -

_ 
-' 
--

0.03 U 

5 U 

_ 
-
-
-
_ 
_ 
-
-
-
-
-
-3.34 

-
16 27, 

202.1 

5.7 

3 11 
275.2 

5.46 

4/02 

1 U 

I U 

1 u 

• 1 u 

-
_ 

• -

-
-
-
_ -

1 u 

1 u 

1 u 

1 u 

0 3 J -
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1 u 

_ 1 u 

1 u 

-1 u 

2 U 

1 U 

1 U 

• 1 u 

1 u 

1 u 

1 u 

1 u 

1 u • 

-
--

0.025 U 

-
_ 
-
_ 
-
_ 
_ 
-
-
-' 
-
~ 
-35.3 

-
- - • 

14 79 

5.16 

213.1 

0.68 
279.2 

6.46 

7/02 

--
_ 
-
-
_ 
-
-

• -

_ 
_ • 

-
-_ 
-
_ 
_ 
-
-
_ 
-
-
-
_ 
_ 
-
_ 
_ 
-
_ 

• _ 

-
_ 
:., 
- . 
--

5 U 
- , - • 

_ 
_ 
-
- • 

_ 
_ 
_ 
-
-
-
-
--: 
-
-
-
_ 
_ 
-4.81 

10/02 

--
_ 
-
-
_ 
-
-
-
_ 
-

--
-
_ 
_ 
-
-
_ 
_ 
-
-
_ 
_ 
-
_ 
_ 
-
_ 
_ 
-I> 

• _ 

-
--

0.05 U 

-
_ 
-
_ 
-

. _ 
-
_ 
-
-
_ 
-
--
-

16.6 

145 

5.51 

0 5B 
238.5 

4 44 

1/03 

--' 
_ 
-
. -̂  
_ 
-
-
-
_ 
_ -
--
-
-
_ 
-
-
_ 
_ 
-
-
_ 
_ 
-_ • 

_ 
-
_ 
_ 
-
-
_ 
-
--

0.05 U 

-
^ _ 
_ 
-
-
_ 
-
_ 
-
-
_ 
-
--
-

144 

163 

5.68 

2.95 
182.7 

5.09 

4/03 

O.SU 

0.5 U 

O.SU . 

O.SU 

-
_ 
-
-
-
_ 
_ -

O S U 

O.SU 

O S U 

O.SU 

0 2 J 

O.SU 

O S U 

_ O.SU 

0.04 J 

0.5 U 

_ 0.5 U 

D.SU 

0.5 U 

V 0'.5U 
0.5 U 

O.SU 

O S U 

O.SU 

_ 
-
-

" - • 

0.02S J 

-
_ 
_ 
-
-_ 
-
-
-
-. 
-
-
-
-0 01d2U 

-
15.51 

133.S 

4.79 
2 49 

215.6 

7.69 

7/03 

O.SU 

O S U 

0.035 B 

0.12 JB 

-
_ 
-
-
-

• -

-
O.SU 

O.SU 

O.SU 

O.SU 

0 23 J 

O.SU 

O.SU 

_ O.SU 

O S U 

. .-O S U 

_ O.SU 

O.SU 

O.SU 

O S U 

O.SU 

O.SU 

O S U 

O S U 

_ 
• -

--
O.OSU 

-
_ 
-
-
_ 

• - • 

-
-
_ 
-

0 257 
0 0234 U 

-
154 

168.5 

4.78 

1.29 
70.6 

14.29 

10/Ofl 

O.SU 

O.SU 

O.SU' 

O.SU • 

S U 

S U 

O S U 

0.5 t j 

O.SU 

O S U 

O.SU 
5 U 

O.SU -

O.SU 

O S U • 

O.SU 
0.74 • 

O.SU 

O.SU 

_ D.SU 

O.SU 

O.SU 

O.SU 

_ O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 
O.SU 

0.02 U 

5 U -

S U 

S U 

S U 

. SU 

S U 

S U 

SUJ 

S U 

S U 

S U 
5 U 

0.229 
0.011 u 

-
14.24 

160 

5.22 

5 95 
190 

9.34 

1/05 

5 U 

5 U 

5 U 

S U 

10R 

20 R 

S U 

-
-
_ 
-I O U 

5 U 

S U 

S U 

5 U 

S U 

5 U ' 

S U 

_ • 5 U ' 

S U 

S U 

S U 

_ 
-
_ 
_ 

S U 

S U 

• S U 

S U 

S U 

_ S U 

S U 

-
0.028 B 

6 2 

S U 

S U , 

5 U 

S U 

S U 

S U 

S U 

S U 

S U 

S U 
S U 

0 531 
0.02B6 a 

. -
14.65 

116 
S.74 

3 92 
- 195.9 

9.44 

4/OS • 

SU 

S U 

5 U 

SU 

10 R 

20 R 

SU 

-
-
_ 
_ I O U ' 

S U 

S U • 

s u ' 

5 U 

5 U 

5 U -

5 U 

_ 5 U 

SU 

SU 

S U -

_ 
_ 
_ 
_ 
-S U . 

S U 

SU 

S U 

S U 

_ , 5 U 

S U 

-
0.02 U 

5 U L 

SU 

SU 

S U 

SU 

S U 

S U 

SUL 

SUL 

SUJ 

S U 
S U 

0 448 
0.162 

0 

15.28 

.121 

5.63 

3.77 
92.6 

10.72 

• 7/OS 

SUJ 

S U J 

SUJ 

S U J 
10R 

20 R 

SUJ 

-
-
_ 
_ 10 UJ 

5 U J . ' 

S U J 

S U J 

S U J 

•SUJ 

S U J 

SUJ 

_ SUJ 

SUJ 

SUJ 

SUJ 

_ 
_ 
_ 
-
_ S U J 

S U J 

S U J 

SUJ 

S U J 

_ • SUJ 

SUJ 

-
0.D19UJ 

SUJ 

SUJ 

SUJ 

S U J 

SUJ 

S U J 

SUJ 

S U J 

SUJ 

SUJ 

SUJ 
- S U J 

0.348 J 
0.028 UJ 

< 1 

15.16 

29S 

4.90 

5.82 
214.7 

10 12 

10/05 

SUJ 

SUJ 

SUJ 

SU 

10 UJ 

. 20 R 

SUJ 

-
-
_ 
_ 10 UJ 

SUJ 

SUJ 

SUJ • 

SUJ 

SUJ 

• SUJ 

SUJ 

_ SUJ 

SUJ 

SUJ 

SUJ 

_ 
-
-
-
- • 

SUJ 

SUJ 

SUJ • 

SUJ 

SUJ 

-SUJ 

SUJ 

-
0.019 UL 

S U 

SU 

5 U 

S U 

S U 

S U 

• 5 U 

S U 

5 U 

• S U 

S U 
. 5 U 

0.290 
0.0122 U 

< 1 

14.61 

168 

5.58 

2.92 
231.6 

7 62 

1/06 

I O U 

I O U 

I O U 

I O U 

I O U 

2.1 J 

I O U 

I O U 

I O U • 

I O U 

I O U 
I O U 

10 UJ 

I O U 

10 UJ 

I O U 

I O U 

I O U 

I O U 

_ I O U 

I O U 

I O U 

I O U 

_ I O U 

I O U 

I O U 

I O U 

^10 u 

I O U 

I O U , 

I O U 

I O U 

I O U 

I O U 

I O U 
I O U 

S U 

S U 

SUL 

S U -

S U 

S U • 

S U 

S U 

SUL 

S U 

S U 

5 U 
5 U 

0.26B 
0 123 U 

< 1 

14.8 

213 

5.50 

4.60 
139 

8.06 

4rt]6 

1 U 

1.4 

1 U 

3 U 

S U . 

4.0 J 

1 U 

1 U 

1 u • 

. IU 

I U 
S U 

I U 

I U • 

1 u 

1 u 

0.30 J 

1 u 

1 u 

_ . I U 

. 1 u 

1 u 

1 u 

_ 1 u 

1 u 

1 U 

1 u 

1 R 

1 U 

1 u 

1 u • 

1 u 

1 u 

1 u 

1 u 
1 U J 

S U 

SUL 

s.u 

S U 

., S U 

S U 

S U 

S U 

SUL 

S U 

S U 

5 U 
S U 

0.225 
00101 U 

< 2 

16.4 

196 

5.29 

4.90 
' 169 

8.17 

7/D6 

1 U 

0.42 j ' 

1 U 

3 U 

SU 

6.5 U 

I U 

I U 

I U 

1 u 

•1 u 
S U 

1UJ 

1 u 

' l u 

1 u 

0 36 J 

1 U 

1 U 

_ I U 

V u . 

1 U 

l U 

_ l U 

1 u 

1 u 

1 u • 

1 u 

I U 

1 u 

• 1 u 

1 Uv^ 

I U 

1 u 

1 UJ 
1 u 

S U 

5 UL 

SU 

S U . 

SUL 

S U 

S U 

S U 

SUL 

SUL 

. S U 

SUL 
SU 

0.231 
0 0124U 

< 2 

16.9 

272 

4.95 

•3.77 
208 

7.91 

10/06 

1 U 

0.66 J 

1 U 

3 U 

S U -

S U 

. 1 u 
1 u 

1 u 

1 u 

1 u 
S U 

1 UJ 

1 u 

1 u 

0.30 J 

0 35 J 

1 u 

1 U 

_ I U 

1 u 

1 u 

1 u 

_ 1 u 
1 u 

1 u 

1 u 

1 u 

1 U 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

S U 

S U L 

5 U 

S U 

5 U 

5 U 

S U 

S U 

S U L 

• SUL 

S U 

S U 
S U 

0.279 
0.0144 U 

< 2 

17.0 

240 

S.49 

1.71 
' 111 

' 7.49 

1/07 

1 U 

0.73 J 

I U 

3 U 

S U 

3 6 U 

1 U 

' l U 

I U . 

I U 

1 U 
5 U 

1 UJ 

1 u 

1 u 

1 u 

0 23 J 

1 U 

1 U 

_ I U 

i ' u 

1 u 

1 u 

_ 1 u 

1 U 

1 u 

1 u 

1 u 

. 1 u 

1 U' 

1 u 

I U 

1 u 

1 u 

1 u 
1 u 

s u 

s u 

s u 

s u 

s u 

s u 

s u 

s u 

s u 

s u 

• s u 

s u 
5 U 

0.288 
0.0369 U 

-
149 

99 

S.40 

1.26 
52 

,7 .95 

4/07 

1 u 

0.30 J 

1 u . 

3 U 

S U 

S U 

1 U • 

1 UJ 

1 u 

1 u 

1 UJ 
s u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

_ 1 u 

1 u 

1 u 

I U 
_ • 

1 u 

1 u 

I U 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u . 

1 u 

1 u 
VUJ 

s u 

s u 

5 U 

s u 

s u 

' 5 U 

s u 

s u 

s u 

s u 

s u 

s u 
s u 

0.540 
0.6S2 

-
15.4 
87 

5.63 
0.67 

51 

8 87 

10/07 

1 U 

2.4 U 

1 U 

3 U 

SUJ 

8.9 J 

1 U 

1 UJ 

I U 

I U 

1 u 
s u 

I U 

1 U 

1 u 

1 u 

0.082 J 

1 u 

1 u 

_ 1 u 

1 u 

1 u 

I U 

_ 1 u 

1 u 

I U 
1 UJ 

1 u 

I U 

1 u 

1 U' 

I U 

1 u 

1 u 

1 UJ 
1 U 

5 U 

SUL 

SU 

SU 

SUL 

S U 

s u 

s u 

SUL 

SUL 

S U 

S U L 
S U 

0.321 • 
O.SdO 

-
16.5 
74 

6 32 

b.oo 
6 

7 . 9 2 -

.10A)8 

1 U 

1.8 

1 U 

3 U 

S U 

S U 

0.22 J 

1 U 

1 U 

1.1 

•1 U 
SUJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 u , 
1 u 

_ 1 u 

1 u 

1 u 

1 u 

_ 1 u 

1 u 

1 u 

1 UJ • 

1 u 

1 u 
• 1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

5.3 U 

5.3 U . 

5.3 U 

S 3 U 

5.3 U 

S.3U 

S.3U 

5.3 U 

5.3 UJ 

•. S.3 U 

5.3 U 

5.3 U 
5.3 U 

0.788 
0.142 U 

-
16 2 

.140 

6.23 

0.76 
32 

6.74 

. - Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

• K - Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

UL - Not detected, quantitation limit is probably higher 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

R - Data Rejected 
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RUTH ASSOCIATES, INC. -
Table 4 (continued) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of ttie Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorgan ics (^g/l) 

Nitrate Nitrogen (mg/l) ~̂  

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Calcium, Total 

Cobalt 

Capper 

Lead 

Magnesium 

Magnesium, Total 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc ^ 

Alkalinity, Total (mg/L as CaC03 ; 

D i s s o l v e d Gases 

Oxygen (mg/l) 

Methane (mg/l) . 
Ethane (jig/l) 

Ethene (pg/l) 

Carbon Dioxide (mg/l) 

Pest ic idesyHerbicides (ng/l) 

4,4--DDD 

4.4'-DDE 

4,4'-DDT 

Aldnn 

alpha-BHC 

Alpha-Chlorodane 

beta-BHC 

delta-BHC 

Dieldrin 

Endosulfan I 

Endosulfan 11 

Endosulfan sulfate 

Endnn 

Endrin Aldehyde 

Endrin Ketone 

gamma-BHC (Lindane) 

gamma-Chlorodane 

Heptachlor 

Heptachlor Epoxide 

Methoxychloi 
Toxaphene 

. 1 
2/02 

-
-

. -

-
: 

-

-
-
_ 

• ~ 

-

-
-
-
-
-

-
-
-
-
-
-
~ 
_ 
-
-
-
-
-
-
-
-
-
-
-
_ 
-

4/02 

-

-

- . 
: 

-

-
-
_ 
— 

-

-
-
-
-
-

-
-
-
-
-
-

• -

-
-

-
-
-
-
-
-
-
-
-
-
_ 
-

7/02 

-
— 

— 

-
: 

-

-
-
_ 
— 

-
-
-
-
-
- • 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

10/02 

- • 

_ 
~ 

. -
-

-

-
-
_ 
~ 

-

-

-
-
-

-
-
-
-
-
-
-
-
-
-

• -

-
• -

• -

-
-
-
-
-
-
-

1/03 

~ 

~ 

-
-

-

-
-
-

-

-
--

• -

, -
-

-
-
-
-
-
-
-
-
-
- • 

-
-
-
-

-
-
-

• -

-
-

4/03 

5.60 . 

~ 

~ 

-
-

-

-
-
-
— 

-

. 6.26 

0.2 JB 

2 U 

2 U 
71 

-' 
-
-
-
-
-
-
-
-
-
-
-
-
.-
-
-
-

-
-
-

7/03 

• 6.51 

~ 

~ 

-
_ 

-

-
-
•-

" 

' - • 

5.50 

0.2 JB 

2 U -

0.05 JB 
93 L ' 

-
-
-
-

-' 
-
-
-
-
-
-
-
.-

-̂  -
-
-
-
-
-

10/04 

-
_ 
~ 

-
-

-

-
- • 

_ 
— 

-

-
-
-
-
-

• 0 . 0 2 U 

0.02 U 

0.02 U 

0.01 U •. 

0.01 U 

0.034 JN 

0.01 U 

0.01 U 

0.15 

0.01 U 

0.02 U 

0.02 UL 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.035 

.0 .01 U 

0.011JN 

0.1 U 

-

1/05 

-
" 

_ 
-
: 

-

-
-
_ 

-

-

-
-
-
-
-

0.0096 J . 

0.02 U 

0.02 U 

0.01 U 

0.01 U , 

0.044 JN 

0.01 U 

0.01 U 

0.11 

0.01 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.0047 J 

0.01 U 

0.034 

0.01 U 

0.011 JN 

0.1 U 

-

4/05 

-
.~ 

~ 
• . -

_ 

-

-
-
_ 
— 

-

-
-
-

• -

-
O.OIOU 

O.OIOU 

0.019 U 

0.0095 U 

0.0095 U 

0.038 J 

0.0095 U 

0.0095 U 

0.1 

0.0095 U 

0.019.U 

0.019 U 

0.019 U 

0.019 U 

0.02 JN 

0.0095 U 

0.024 

0.0095 U 

0.0095 U 

0.095 U 

. -

7/05 

-
~ 

: • 

-
-

- • 

-

_ 
~ 

-

-
-
-
-
-

0.02 UJ 

0.0035 J 

0.02 UJ 

0.01 UJ 

0.01 UJ 

0.03 J . 

0.01 UJ 

0.01 UJ 

0.048 J 

0.01 UJ 

0.02 UJ 

0.02 UJ 

0.02 UJ 

0.02 UJ 

0.02 UJ 

0.01 UJ 

0.014 UJ 

0.01 UJ 

0.01 UJ 

0.1 UJ 
1.UJ 

10/05 

• -

~ 

: , 
-
: 

- • 

-
-
._ 
~ 

• - . 

-
-
-
-
-

0.02 U 

0.0067 J 

0.02 U 

0.01 U 

0.01 U 

0.072 J 

0.01 U 

O.OIU 

0.087 

O.OIU 

0 .C2U' 

0.02 U 

0.02 U 

0.02 U • 

0.02 U 

0.01 U 

0.035 

0.01 U 

0.01 U 

0.1 U 
1 U 

1/06 

: 
-

-
: 

-

-
-
_ 
~ • 

-

-
-
-
-
- • 

0.020 U 

0.020 U 

0.020 U 

O.OIOU 

O.OIOU 

• 0.023 J 

O.OIOU 

O.OIOU 

0.058 

0.0097 J 

0.020 U 

0.020 U 

.0.020 U 

0.020 U 

0.020 U 

O.OIOU . 

0.019 J 

O.OIOU 

0.0058 J 

0.10 U 
I .OU 

4/06 

-
: 
-

-
11400 

• -

6390 

-
_ 

-

20.0 

• , -

-
- • 

-
- • 

. -
• -

-
-
_ 

-
-
-

• -

- . 
• -

-
-
-
-
-
--' 

-
-

7/06 

• - • 

-

: 

13300 

. -
7920 

-
_ 
~ 

20.0 

-
-
-
-
-

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 U 

0.032 J 

0.01 U 

0.01 U 

0.050 

0.01 U 

0.02 U 

0.02 U 

_ 0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.016 

0.01 U 

0.01 U 

. 0.1 U 
VU 

10/06 

-
: 

: 
-

11800 

-
7480 

-
_ 
~ 

. 23.0 

-
-

^ -
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- • • • 

-
-
- • 

1/07 

-
: 
-
- • 

: 

-

-
-
_ 
~ 

-

-
-
-
-
-

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 U 

0.015 

0.01 U 

O.OIU 

0.049 

O.Ol' U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.012 J 

0.01 U 

"0.01 U 

0.1 U 
1 U 

- Not analyzed or data not available to RAl as of February 7. 2008 
U -Analyte was not detected above the reporting limit 
J - Estimated concentration. 
K - Analyte present, reported value may be biased high. 
L - Analyte present, reported value may be biased low. 

D - Sample diluted in the lab for analysis. 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B -Analyte Detected in Method Blank 

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a '-'tentative identification" 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameler 

Non-Halogenated VOCs lugA) 

Benzene 

Toluene 

EthylDenzene 

Xylene (total) 
2-eiJtanone 

Acetone 

Carbon Disulfide 

Cyclohexane 

Isopropytbenzene 

Metny-tert-butyl ethei. 

Metriylcy'cloheyane 
4-Melhy-2-pentanone 

Halogenated VOCs (jig/I) 

Bromofofm 

Bromodichloromethane 

Carbon TetTachlonde 

Chlorobenzene 

Chloroform 

DibromocnloroiDethane 

1.2-Dichloroethane 

1.3 Chlorobenzene 

1,1-Dichloroethane 

cis-1.2-Oichloroethene 

trans-1 2-DiChloroethene 

l. l-Dichloroethene 

1.2-Oichloroetnene (total) , 

1,2-Oichloro benzene 

1.3-Oichlorobenzene 

1,4-Dichlorobenzene 

Chloroethane 

Chlorometfiane 

Tetrachloroethene 

l . l . l -TnchloroethariB' 

Trichloroethene 

Vinyl Chlonde 

1.2.4-Trichtorobenzene 

ci&-1.3-Oichlaropropene 

Methylene Chlonde 
Trichlorofluoromethani 

Semi-Volati les (ng/l) 

Bis(2-chbroethyl)Ether 

Bis(2-ethylhe)(yl|pnthalate 

2.2'-o)fybis (1-Chtoropropane) 

2-Methylnaphihalene 

2-Melhylphenol 

d-Metfiylphenol 

Acetophenone 

Caprolactam 

Diethylphthalate 

N-Nrtrosodiphenylamine 

Naphthalene 
Pheno 

Inorganics (pg/l) -

Dissolved Manganese (mg/l) 
Dissolved Iron (mg/l) 

B io log ica l Oxygen Demand (mg/l) 

Field Parameters 

Temperature (Degrees Celcius] 
Conductr/rty ftjs/cm) 

pH (standard unrts) 

Dis&oh«d Ovygen (mg/1) 
ORP(mV) 

Water-Level Elevation (fl. MSL) 

1 
2/02 

1 U 

1 u . 

1 u 

1 u 

-
-
-
-

_ _ 
-
-
-

1 u 

1 u 

1 u 

• 1 u 

1 u 

1 u 

• 1 u • 

1 u 

1 u 

• 1 u 

1 u 

2 U 

1 u 

I U 

1 u 

1 u 

1 u 

1 u 

• 1 u 

1 u 

1 u 

-
-
_ • 
-

0.03 U 

5 U 

-
-
-
-
_ 
-
-
_ 
_ 
-
-
-0.934 

-
15.20 

6V6 

5 77 

15.4 

37S9 

-20.22 

4/02 

I U 

-
-
_ 
_ 
-
-
_ 
_ 
-
-
-
- • 

1 U 

_ 
' l u 

1 u 

-
1 U . 

1 u 

_ 
-
_ 
_ 
-
-
_ 

1 u^ • 

-'' 
_ 
_ 
-
_ 
_ 
- • 

-
_ 
-

• 

0.0091 

-
-
_ 
-
-
_ 
-
-
_ 
_ 
-
-
-
- • 

-
-: L 

_ 
-
-

-19.22 

7/02 

-
-
-
_ . 
_ 
~ / 

_ 
-
-
-
-
-
-
_ 
-
-
-
_ 
_ 
-

__ 
-
_ 
-
-
-
- . 
-
_ 
_ 
-
-
_ 
-
-
_ 
-

O.OSU 

-
_ 
_ 
-
-
_ 
-
-
'_ 
_ 
-
-
-
-
-
-
-
_ 
-
-

-21 11. 

1/05 

5 U 

5 U 

5 U 

5 U 

10R 

20 R 

5 U 

_ 
-
-
-IOU 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

_ 
5 U 

5 U 

5 U 

5 U 

-
-
-

5 U 

5 U 

5 U 

5 U 

5 U • 

S U 
- • 

•5U 

S U 

-
0.02B B 

5 U 

5 U 

• 5 U 

5 U 

5 U 

• 5 U • 

5 U 

5 U 

• 5 U 

5 U 

5 U 
5 U 

0.0013 6 
0 0 n 2 U 

-
14.35 

S2.00. 

5.60 

7.68 
252.6 

-7.83 

4/05 

5 U 

5 U 

5 U 

S U 

10 R 

20 R-

5 U 

. 
-
-
-I O U 

S U 

. 5 U 

S U 

5 U 

• 5 U 

• 5 U 

5 U 

_ 
5 U 

5 U 

5 U 

5 U 

-
-
_ 

^ -
5 U 

5 U 

5 U 

S U 

5 U 

S U 

-
• 5 U . 

5 U ' 

-
O.OIBU 

8 6 

5 U 

5 U 

5 U 

5 U 

S U 

5 U 

5 U 

5 U 

5 U J 

5 U 
• . 5 U 

0.0017 UJ 
0.0536 J 

0.5 

13.60 

50 

5.50 

6.31 
147.0 

2.33 

7/05 

5 U 

5 U 

5 U 

5 U 

10 R 

20 R 

5 U 

_ 
_ 

• -

-• I D U 

5 U 

5 U 

5 U 

S U 

5 U 

5 U 

^ 5 U 

_ 
5 U 

5 U 

5 U 

S U 

-
-
_ 
-

S U 

5 U 

5 U 

• 5 U 

5 U 

5 U . 

-
•. 5 U 

5 U 

-
0.02 U 

6.7 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

SUL . 

5 U 

5 U 

5 U 
5 U -

0.00062 
0.02B U 

1.0 

13.75 

241 

4.98 

11.48 
189.5 

-1.14 

10/05 ' 

5 U 

5 U 

5 U 

5 U 

I O U 

20 R 

S U 

_ 
_ 
-
-I O U 

5 U 

. 5 U . 

5 U 

5 U 

5 U 

5 U 

5 U 

_ 
5 U 

• 5 U 

5 U 

• 5 U 

-
-
_ 
-

S U 

5 U 

5 U 

S U 

5 U . 

5 U 

-
5 U 

5 U 

-
0.02 U 

5 U 

5 U 

5 U 

5 U 

• 5 U 

S U 

s 'u 

SUJ 

5 U 

S U 

5 U 
5 U 

0.00033 B 
0.0122 U 

< 1 

14.5 

71 

5.49 

8.87 
209 

-7.23 

1/06 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

I D U 

IOU 

I D U 

IOU 

I D U 
IOU 

I O U 

.IOU . 

10 U 

I O U 

I O U 

I O U 

IOU 

_ 
IOU 

IOU 

I O U 

I O U 

-
I O U 

I O U 

I D U 

10 UJ 

I D U 

- I O U 

.IOU 

• I D U 

I O U 

I O U 

I O U 

I O U 
10 UJ 

5 U 

5 U -

SUL 

5 U 

S U " 

5 U 

S U 

5 U 

S U 

5 U ' 

S U 

S U 
5 U 

0.002 U 
0.0153 U 

2.3 

13.9. 
174 

5.25 

4.65 
255 

0.64 

4/06 

1 U 

1 U 

1 u 

3 U 

S U 

5 U 

1 U 

I U 

1 U 

1 U 

1 U 
. SU 

1 u 

I U 

1 u 

1 u 

1 u 

l U 

I U 

_ 
I U 

1 u 

I U . 
1 u 

- ' 
l U 

I U • 
--• 1 u 

1 u 

I U 

1 u 

1 u 

1 u . 

1 u 

1 u 

' 1 u 

1 UJ 
1 U 

s u 

. SUL 

5 U 

5 U 

S U 

5 U 

S U 

5 U 

SUL 

5 U 

5 U 

5 U 
5 U ' 

0.D051 U 
0 0143U 

< 2 

14.1 

8S 

556 

9.21 
212 

-D.79 

7/05 

1 U 

I U 

1 U 

3 U 

S U 

5 U 

1 U 

1 U 

1 U 

1 U 

1 U 
5 U 

VUJ 

1 u 

I U 

1 u 

1 u 

1 u 

1 u 

_ 
1 u 

1 u 

l U 

,1 u 

-
1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

I U 

1 u • 

1 u 

• 1 u 

1 UJ 
1 U 

10 

5 U 

5 U 

5 U 

5 U . 

5 U 

s u 

5 U 

5 U ' 

5 U 

S U 

5 U 
S U 

0.00021 
0 0 1 2 4 U 

< 2 

15.4 

74 

5.16 

9.21 
212 

-3.06 • 

10/06 

1 U 

1 U 

1 U 

3 U 

S U 

S U 

1 U 

1 U 

1 U 

1 U 

1 U 
5 U " 

1 UJ 

1 U 

I U 

1 U 

1 U 

1 U 

1 u 

-
t u 

I U 

I U 

1 u 

-
I U 

1 u -

1 u 

1 u 

I U 

1 u 

1 u 

I U 

1 u 

1 u 

1 u 

1 u 
1 u 

5 U 

5 U 

5 U 

5 U 

S U 

5 U 

S U 

5 U 

5 U 

5 U 

5 U 

5 U 
5 U 

D.D0082 U 
0 0075 U 

< 2 

15.2 

60 

5.-59 

8.87 , 
200 

-6 62 

1/07 

I U 

1 U 

1 u . . 

3 U 

S U 

5 U 

1 U 

1 U 

1 U 

1 U 

I U 
. 5 U 

1 U 

. 1 u 

I U 

1 u-

1 u 

1 U 

1 U 

_ 
1 u 

1 u 

1 u 

1 u 

-
1 u 

1 u 

1 U " 

1 u 
0 24 J 

1 U 

1 U 

I U 

1 u 

1 u 

I U 

1 UJ 
1 u 

S U 

5 U 

s u 

. s u 

5 U 

5 U 

S U 

5 U 

S U 

5,U 

S U 

5 U 
5 U 

0.00071 U 

0.0091 U 

-
15.D 

49 

5.30 

10 57 
188 

-2.87 

4/07 

I U 

1 U 

1 U 

3 U 

S U 

5 U 

1 U 

1 UJ • 

1 U 

1 U 

1 UJ 
5 U 

1 UJ 

1 U 

1 U 

1 u 

1 u 

1 u 

1 u 

-
1 u ' 

1 u 

1 u 

1 u 

- -
I U 

; u 

' i u 

1 u 

I U 

1 u 

1 u 

I U 

1 u 

1 u 

1 u 

1 u 
1 u 

S U L 

SUL 

S U L 

SUL 

S U L 

5 U L 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 
SUL 

0.0001 U 
O.OIOU 

-
15.1 

46 

5.61 

9.42 
274 

-166 

10/07 

I U • 

1 U 

1 U 

3 U 

SUJ 

5UJ 

1 U 

1UJ 

1 U 

1 U 

1 U 
5 U 

' 1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

"l U 

-
1 u 

1 u 

1 u 

1 u 

-
1 u 

1 u 

1 u 

1 u 

1 UJ 

1 u 

1 u 

I U 

1 u 

1 u 

1 u 

1 UJ 
1 u 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

1.4 L 

. SUL 

SUL 
5 U 

0.0001 U 
0.009 U 

. -
15.6 

58 

S.19 • 

8.76 
159 

-7 68 

10/08 

1 U 

1 U 

1 U 

3 U 

SUJ 

SUJ 

1 U 

1 U 

1 U 

1 U 

1 U 
5 U 

1 u 

1 U 

1 u 

i u 
1 u 

1 u 

1 u • 

-
. 1 u 

1 u 

1 u 

1 u 

-
1 u 

1 u • 

1 u 

1 u 

1 u 

1 u 

'1 u -

1 u 

1 u 

1 u 

I U • 

1 u 
1 u 

5 3 U 

5.3 U 

5 3 U 

5 3 U 

5.3 U 

5.3 U 

5.3 U 

5.3 U 

-5.3 UJ 

5.3 U 

5.3 U 

5 3 U 
5.3 U 

0 0017U 
0 0177U 

-
16.6 
74 

5.58 

9.10 
258 

-7 56 

- Not analyzed or data not available to RAl as of Febmarv 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Anatyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

UL - Not detected, quantitation limit is probably higher 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

R - Data Rejected 
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' Table 4 (continued) ~. 
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (tig/l) 
Nitrate Nitrogen (mg/l) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Calcium, Total 
Coball 
Copper 
Lead 
Magnesium 
Magnesium, Total 
Mercury 
Nickel 
Potassium 
Selenium 
Sliver 
Sodium 
Zinc 
Alkalinity, Total (mg/L as CaC03) 
Dissolved Gases 
Oxygen (mg/l) 
Methane (mg/l) 
Ettiane (ng/l) 
Ettiene (^g/l) 
Carbon Dioxide (mg/l) 
Pesticides/Herbicides (^g/l) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alptia-BHC 
Alpha-Ctilorodane 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde . . 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane . 
Heptachlor 
Heptachlor Epoxide 
Methoxychloi 
Toxaphene 

1 
1/05 

-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-

. -

-
-
-
-

_ -
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.02 U 
O.OIU 
0 02U 
0 02U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.1 u 

-

4/05 

-
-
-
- ' • 

-
• -

-
-
-
-
-
-
-
-
-
-
-
-
-
-

--

-
-
-

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.1 u 

~ 

7/05 

-
-
-
-
-
-
-_ 
- • 

-

_ 
-
-
- • 

-
-
-
-
-
-

-
-
—' 
-
-

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.02 U 
0.01 U 
0.02 U 

. 0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.1 u 
1 u 

10/05 

-
-
-
-
-
-
.-
-
- • 

-
-
-
.-
• -

-
-
-
-
-

-. 
-
-

. -
•0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 

0.0017 J 
0.00073 J 

0.01 U 
0.01 U. 
0.1 U 
1 U . 

1/06 

-
-
-
-
-
-
-
-
-
-
-
-

• -

-
-
-
-
-
-
-

-
-
-

-
0.020 U 
0.020 U 
0.O20 U 
O.OIOU 
O.OIOU 
O.OIOU 
O.OIOU 
O.OIOU 
0.020 U 
OOIOU 

. 0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.010 U 
0.010 U 
O.OIOU 
O.OIOU 
0.10 u 
I.OU 

4/06 

-
-
-
-
-
-

4940 

-
-
-
-

• 2220 

-
-
-
-

-
-16.0 

.-
-
-
-
-

-
-
- • 

-
-
-
-
-
-
-
-
.-
— ^ 
-
-
-
-
-
-
-
-

7/06 

-
-
-
-

-
5040 

-
-
-
-

2200 

-" 

-
-
-
-
-15.0 

-
-
-
-
-

-
-
-
-
-
-
-

. -
-
-
-
-
-
-
-

. -
, 

-
-
-
-

10/06 

-
- • 

-
-
-
-

4930 

-
-
-
-

2220 

-
-
-
-
'-
-
-17.0 

-
-
-

• -

-

-
-. 
-
-
-
-
-
-
-

' -
-
-
-
-
-
-
-
-
-

" _ 
-

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

k -Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. . 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification" 
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_ Table 4 (continued) 
Histoncal Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Non-Halogsnated VOCs (^g^l) 

Benzene 

Toluene 

Ethylbenzene 

Xylene (total) 

2-BirtanGne 

Acetone 

Carbon Disulfide 

CycioheKBne 

l&opropylbenzene 

Methy-lert-butyl ether 

Methylcyclohexane 
4-Methy.2-pentanone 

Halogenated VOCs (tig/l] 
Bfomoform 

Bromodichloromelhane 

Cafbon TetrachlotitJe 

Chlorobenzerfe 

Chloroform 

Dibromochloromethane 

1.2-Oichloroeihane 

1.3 Chlorobenzene 

1.1-Oichlofoethane 

cis-1.2-DicMoroethen8 

trans-l.2-Dichloroethene 

l. l-Dichloroethene 

1.2-Dichloroethene (total) . 

1.2-Dichlorobenzone 

1,3-D(Chlorober\zene 

1,4-Dii:hlorobenzeno 

Chloroethane 

Tetrachloroethene 

l . l . l -Tr ichioroothane 

Trichloroethene 

Vmyl Chlonde 

1.2.4-Tnchloroberxzene 

CIS-1.3-Dichloropfopene 

Memylene Chlonde 
Trtchlotofluoromethani 

Semi-Volat i les i\ ign) 

eis(2-chloioethyl)Ether 

Brs(2-ethylhe)(yl)phthalate 

2.2'-oirybis (l-Chioropropane) 

2.d-Dimethy[phenol • 

2-Methylnapnihalene 

2-Melhy1phenol 

4-W«Thy1phenol 

Acetophenone 

Caprolactam 

Diethylphthalate 

N-Nitrosodiphenylamine 

Naphthalene -
Pheno • • 

Inorganics (Mg/l) 
DissoK'ed Manganese (mg/l) 
DissoKied Iron (mg/1) 

F ie id Parameters 

Temperature (Degrees Celcius) 
Conductrvrty (jis/cm) 

pH (standard units) 

Dissotved Oxygen [mq/l] 
ORP(mVJ 

Watei-Level Elevation (ft. MSL) 

C-6 

. 4/D6 

2 U 

2 U 

2 U 

6 U 

I O U 

130 

2 U 

2 U 

2 U 

2 U 

2 U 
I O U 

2 U 

2 U 

2 U 

2 U 

2 U 

2 U 

2 U 

-2 U 

. 2 U • 

2 U 

2 U 

-' 2 U ' 

2 U 

2 U 

2 U 

2 U 

2 U 

2 U 

2 U ' 

2 U 

2 U 

2 U J 
2 U 

-
-
-
-
-
-
-
-
-
-
--
-• -

-
^ 

-
-
_ 
-
-3.73 

- Not analyzed or data not available to RAl as of Febnjary 7. 200B 

U - Analyte was not detected above thereporting limit 

J - Estimated concentration, 

K - Anatyte present, reported value may be biased high. 

L.- Analyte present, reported value may be biased low. 

UL - Not detected, quantitation limit is probably higher 
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Tnk j i rM 

E th¥ l t i »n»n« 

X r ton* noB l ) 

2 -B i t ^norm 

Ata tona 

Carbon D»ij4ncM 

C y d o r t a i n n * 

M«thy-ton-butv< a th t r 

MaB iy feydohanna 

B'omotafm 

ChtorDbamana 

Chlorafprm 

[Jt i fo mochto ro ma lhan« 

1.3ChlDiob«i«ana 

1.1-Ochbraalhana 

t r i i » - 1 2-OicMoroalhana . 

12-OcMDmbamaTia 

C W o m a t n i n * . 

Tat rachtematha™ 

1.1.1-TncNora i tnan* 

Vinyl ChbfWa 

MaSrylanB Chtorida 

B»P-ch fa ro . l hv f lEn»T 

Bn (2 -a i r v f t i a i r v l l pHh i l i t * 

2 2 - o r y b i i { 1 - C l i k ) r o p r o i » n t l 

3-Wathy(pt iar»l 

• t-UaUiytphatwl 

Acatophanona 

Cap fobc tam 

N a c h t m b n a 

Phanol 

I n o r y « n l c a (mg/ l ) 

D u o h a d Iran (mg/l} 

^ i t / d P . f « m a l a f » 

Conducwrty usjcm] 

pH ( i t i n a a ' d unrt i ) 

D i u o l v a d Ovygan (mell} 

ORP (mV) 

Table 4 (cont inued) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity a t t h e A r m y C r e e k a nd Delaware Sand & Gravel Landfills 

1 
2 m 

I U 

1 u 

1 u 

I U 

_ -_ -_ _ _ -
1 u 

I U 

I U 

I U 

0.3 J 

I U 

1 U 

_ I U 

1 u 

_ ' u , 
2 U 

I U 

1 U 

1 U 

I U 

1 U 

t u 

I U 

I U 

I U 

--
-

0.03 U 

5 U 

-_ _ _ -_ _ _ _ -
-
_ 0.033 

-
14.1 

85.4 

5.1B 

4.4S 

334.3 

*o; 

l U 

1 u 
1 U 
1 u 

_ • 

-_ -
_ . _ -

I U 

I U 

I U 

I U 

O Z J 

I U 

1 u 

_ I U 

I U 

_ I U 

2 U 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

I U 

_ _ 
-

0.025 U 

_ -_ _ --, _ _ _ -
-
_ 0 O 4 7 B 

-
i 4 j e 

a?.4 

4 4 2 

1.08 

40S.3 

7m 

---_ _ -_ 
-_ _ -
-_ -_ --_ _ _ _ -_ --_ _ -_ --_ -_ -
-

0.04 U 

_ -_ _ -_ _ _ --
-
_ --
- • 

_ ---

l o m 

-• _ 

-_ _ _ _ - . --• _ 

-
-_ ---_ _ _ -_ ----
_ • 

-_ -. _ _ -_ -
-

0.05 U 

_ • -

_ --_ _ ---. 
-
_ 
-

1 5 5 

97.40 

5.04 

0.72 

xn.5 

1/03 

-_ --_ ----_ _ -
-_ -• ^ -

_ _ _ _ -_ - . _ --_ --_ --_ -
-
-

O.0SU 

_ _ _ --_ _ 
_ _ 
-
_ 
-

t l J 

a i 

4 5 9 

3.9E 

312.fl 

* 0 3 

O S U 

•- 0 5 U 

O S U 

0.5 U 
• _ 

----_ 
0.5 U 

0.5 U 

QJSU 

O S U 

0 2 J 

O i U 

OS 

_ D S U 

O . I J 

_ 0 5 U 

-O S U 

O S U 

0 5 U 

0 5 U 

O S U 

OOSJ 

0 5 U 

0.1 J 

0 5 U 

_ -
-

0 0 5 U 

_ _. -_ _ -_ • 

_ • 

_ _ 

_ 0.0142 U 

-
13.76 

92.64 

4 . i : 

2 5 
272.7 

7rt)3 

0.065 J 

0 5 U 
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- Not analyzed or data not available to RAl as of February 7. 2008 
U - Analyte was not detected above the reporting limit 
J - Estimated concentration. 
K - Analyte present reported value may be biased high 
L - Analyte present, reported value may be biased low. 
UL - Not detected, quantitation limd it probably higher 

0 - Sample diluted in ttie lab tor analysis. 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B - Analyte Detected in Method Blank . ^ 
R ' Data Rejected 
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RUTH ASSOCIATES, INC. 
Table 4 (continued) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of ttie Army Creek and Delaware Sand & Gravel Landfills 

Parameter 
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0.02 U 
0.02 U 
0.02 U 

0.015 KN 
0.01 U 
0.01 U 

0.0078 KN 
0.008 KN 

0.02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.1 u 
I.OU 

10/06 

-
35.4 U 

2.2 
2.6 U 
79.3 

0.33 U 
• ' 0.20 U 

18000 
16000 
12.S 
1.4 

" 1.6 U 
2370 
2050 

0.10 U 
3.9 

10100 
2.5 U 

O.SOU 
7S10 
3.4 U . 

0.40 U 
937 
24.0 

-
_ 
-
-
_ 
_. 
-
_ 
.-
-
_ 
-
-
_ 
-
-
_ 
-
-
-
-
-
-
-

1/07. 

-
37.6 U 
1.7 U 

- 2.2 U 
82.4 

0.45 U . 
0.20 U 
17100 

_ 
11.6 . 
0.88 
1.2 U 
2230 

-• 
0.10 u 

3.3 
9470 
2.1 U 

0.40 U ' 
7250 
3.4 U 

0.40 U 
772 

-
-
_ 
-
_ 
-

0.02 U 
0.02 U 
0.02 U 
0.01 U 

0.0043 JN 
0.01 U 

0.0075 JN 
0.02 U 
0.02 U 
0.01 U . 
0.02 U ' 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
O.OIU 
0.1 u 
I.OU 

4/07 

-
11.1 u 
2.1 U 
2.8 U 
19.S 

0.20 U 
0.40U 
9580 

. _ 
l .SU 
3.3 U 
1.4 U 
1700 -

-
0.10 u 

4.3 
9420 J 
2.7 U 
1.2 U 
3240 
2.9 U 

0.50 U 
386 

-
-
_ 
-
_ 
-
_ 
-
-
_ 
-
-
_ 
-
-
_ 
-
-
_ 
-
-
-
-
-
-
-
-

1/08 

2.16 

-
-
-
._ 
-
-

-
-
-
_ 
-
-
-
-
-
-
-. 

. -
_ 
-
-
-
_ 
- • , . 

_ 
-
_ 

•y -

-
-
-
-
_ 
_ 
-
-
-
-
_ 
-
-
-
-
-
-
-
-

- Not analyzed or data not available to RAl as of February 7. 2008 
U - Analyte was not detected above the reporting limit 
J - Estimated concentration. 
K - Analyte present, reported value may be biased high. 
L - Analyte present, reported value may be biased low. 

D - Sample diluted in the lab for analysis. 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B - Analyte Detected in Method Blank • 

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative.identification" 

o 
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Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County tor the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Non-Halogenated VOCs (^g/l) 

Benzene 

Toluene 

Ethylbenzene 

Xylene (total) 

2-Butanone 
Acetone 

Carbon Oisuinde 

Cyclohexane 

Isopropyltjenzene 

Methy-ten-butyl ether 

Methylcyclohexane 
4-Methy-2-pentanone 

Halogenated VOCs (jtgfl) 

BromoforTTi 

Bromodichloromethane 

CBrtJoh Tetrachloride 

Chlorobenzene 
CMorotorm 

Dibromochloromethane 

V2-Oichloroothane 

1.3 Chlorobenzene 

1.1-Dichloioethane " 

CIS-1 2-Oichloroemene 

trans-1.2-Dichloroethene 

1.1-Dichloroethene 

1.2-Dichloraethene (total) 

1.2-Dicnloro benzene 

l.J-Oichlorobenzene 

1,4-0ictilorober:zene 
Chloroethane 

Telr^cMoro ethene 

1.1.1-TrichloroeOiane 
Trichloroettiene 

Vinyl Chlonde 

1.2.4-Tnchloro benzene 

cis-1.3-Dtchloropropeno 

Methylene Chloride 

Semi-Volati les ( j ig/ l) 
Bis(2-chloroethyl)Ether 

Bis[2-et^y1hevyl)phthalate 

2.2'-o)(yb[S (1-Chloropropane) 

2.A-Oimethylpl>enot 

2-Meiriylnaphlhalene 

2-MeThylphenal 

O-Methylphenol 

Acetophenone 

Caprolactam . 

N-Nitrosodiphenytamine 

Naphthalene 
Pheno 

Inorganics (ng/1) 

DissD^ed Manganese (mg/l) 
Dissolved Iron (mg/l) 

B io log ica l Oxygen Demand (mgA) 

F ie ld Parameters 

Temperature (Degrees Celcius) 
Conductrvrty ^is/cm) 

pH (standard units) 

Dissotved Oxygen (mg/l) 
ORP(mV) 

Water-Level Elevation (ft. MSL) 

P-5U 

2J02 

3 

1 U 

1 U 

1 U 

-
--" 
-
-
-
-
--

1 u 

1 u 

1 u 

9 

" 1 U 

1 U 
7 

_ 0.4 J 

0.6 J 
• _ 

I U 

0.6 J 
0.4 J 

0.3 J 

2 

0.3 J 

1 U 

1 U 

0.2 J 

1 U 

_ 
-
--
16 

. 5 U 

-
-
_ 
-
-

• _ 

_ 
_ 
-
_ 
-
-2.24 

-
153 2 

346.1 

6.42 

0.23 
235.7 

-25.29 

4/02 

3 

1 U 

1 U 

, u 

_ 
-
-
-
-
--

1 u 

1 u 

I U 

16 

• 1 U 

1 U 

6 

_ 0.6 J • 
0.7 J 

_ 1 U 
•0.7 J 

0.7 J 

0.5 J 

2 

0 3 J 

1 U 

I U 

0.2 J 

- I U 

_ 
_ 
--
19 

-
-
-
_ 
_ 
-
_ 
-
-
_ 
-
-2.42 

-
14.6 

314.1 

6.04 

0 22 
304.2 

-24.29 

7/02 

-_ 
-

-
-

• -

-
-
--
--
-
_ 
-
-
-
_ 
-
-

-
-
-
_ 
- ' 
_ 
_ 
-
.-
_ 
_ 
--
13 

-
-
-
_ 
-
_ 
-
-
-
-
--

. -
14.94 

334.1 

6.9 

0.01 
200 

-30.19 

10/02 

--
-
_ 
-
- • 

-
. -
-
--
--
_ 
_ 
-
-
-
_ 
-
-
_ 
_ 
-
- • 

-
_ 
-
_ 
-
-
_ 
_ 
--
18 

-
-
-
_ 
-
-
_ 
_ 
-
-
_ 
-
--
-

15.35 

345.9 

5.96 

0 
56.3 

-28 47 

1/03 

-.: 
-
-
_ 
-
-
-
-
-
- " -
-

_ 
-
-
_ 
_ 
-
-
_ 
-
-
-
-
_ 
-
_ 

• _ 

-
-
_ 
_ 
--

41 D 

-
-
-
-
-
-
-
_ 
-
-
_ 
-
--
-

14.1 

485 

6.25 

0.11 
40.4 

-30.07 

4/03-

23 

5 U 

5 

5 U 

-
-
-
-
-
-
--

5 U 

5 U -

5 U 

•58 

5 U 

S U 

10 

-2 J 

2 J 

_ S U 

-3 JB 

I J 
7 

1 J 

5 U 

5 U 

0.6 J 

5 U 

-
-
-
35 

-
-
-
-
~ 
-
_ . 
-
-
-

. -- S . 8 7 

-
14.48 

396.3 

5.58 

0 
31.7 

-25 54 

7/03 

sa 
3 U " 

4.Sf i 

l ' 4 J B 

- • 

-
-
-
-
--

3 U 

3 U 

3 U 

100 

3 U 

3 U 

12 

-3 U 

2.9 J 

-2.5 J 

-5.6 B 

• 2 0 J 

11B 

0.81 J 

3 U 

3 U 

0.78 J 

3 U 

-
--

51 D 

-
_ 
-
-
-
-
'-
-
-
-
-

.6 53 
104 

-
16.87 

639 7 
5.34 

0.00 
30 3 

-27.88 

A 

10/04 

1 9 

0.5 U 

O.SU 

O S U 

S U 

5 U 

D S U 

0.5 UL 

0.89 

0.73 

0.5 UL 
S U 

O.SU 

0.5 UL 

O.SU 

43 D 

O.SU 

O S U 

2.9 

-0.56 

3 

O.SU 

O.SU 

-2 4 

1 1 

4.1 

O S U -

O.SU 

O.SU . 

7.6 

0.29 J 
O.SU 

O.SU 

O.SU 
O.SU 

11 

S.I u 

5.1 U ' 

5 I U 

5.1 U 

5 1 U 

5.1 U 

5.1 U 

S 1 U J 

5 1 U 

S.I U 

5.1 U 
5 1 U' 

4 7 
8 36 

-
14.42 

392 

6 1 7 

0.06 
29 4 

-18.84 

1/05 

S U 

5 U 

S U 

S U 

I O U 

20 R 

5 U 

- -
-
-
- ' • 

I O U 

5 U 

S U 

SUJ 

su 
5 U 

S U 

S U 

_ 5 U 

5 U 

5 U 

S U 

-
-
-
-su 

5 U 

S U 

5 U 

S U • 

_ 5 U 

5 U 

-
0.093 

S U 

S U 

S U 

S U 

5 U 

5 U 

5 U 

S U L 

5 U • 

5 U 

S U 
5 U 

2.04 

3.16 

-
13.96 

77 

5.93 

1.69 
102.6 

-13.75 

• 4/05 

S U 

5 U 

5 U 

5 U 

10R 

20 R 

S U 

-
-

• -

-I O U 

su 
su 
5 U 

S U 

su 
su 
5 U 

-S U 

S U 

5 U 

- S U 

-
-
-S U 

5 U 

5 U 

5 U 

S U 

_ 5 U 

5 U 

-
0.017 U 

S U 

5 U 

S U 

su 
5 U 

5 U 

5 U 

S U 

5 U 

SUJ 

S U 
S U 

0.001 I J 
0.045 J 

1 0 

14.31 

57 

5.55 
3.71 
154.9 

-1.31 

7/05 

S U 

S U 

• 5 U 

S U 

10R 

20 R 

S U 

-
-

• -

-I O U 

5 U 

5 U 

SU 

5 U 

5 U 

S U 

su 
- • 

su 
su 
5 U 

5 U 

-
-
-
-SU 

5 U 

SU 

5 U 

S U 

_ 5 U 

S U 

. -
0.02 UJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

• SUJ 

SUJ 

SUJ 
SUJ 

' 1.56 J 
0 0375 J 

7 5 

16.38 

56 . 

529 

8 59 
184 

-10 36 

10/05 

S U 

0.8 J 

S U 

su 
I O U 

20 R 

5 U 

-
-
-

• -

I O U 

S U 

su 
. S U J 

5 U 

5 U 

S U 

SUJ 

-S U 

S U 

5 U 

. S U 

-
-

su 
su 
su 
5 U 

S U 

_ S U 

S U 

" -
0.018 U 

6.8 

5 U 

5 U 

S U 

S U 

. S U 

S U 

S U J 

su 
su 
su 
5 U 

0.899 
0 D 1 2 2 U 

< 1 

14.5 

88 
5 44 

4.96 
224 

-15.53 

1/06 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 
I O U 

I O U 

I O U 

IOU . 

I O U 

- IOU 

I O U 

I O U 

-I O U 

"lOU 

I O U 

I O U 

-I O U 

I O U 

I O U 

10 UJ 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 
10 UJ 

su-
5 U 

SUL -

su 
su 
5 U 

5 U 

su 
su 
5 U 

s u • 

5 U 
SUL 

1.71 

0.0153 U 

1.2 

142 

113 

5 47 

4.70 
166 

-2.33 

4/06 

1 U 
.0.67 J 

1 U 

3 U 

1.8 J 

"• 15 

1 U 

1 U 

1 U 

1 U 

1 U 
S U 

1 U 

1 U 

I U 

1 u 

1 u 

I U 

I U 

-1 U 

I U 

I U 

1 u • 

-1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 U -

1 UJ 
1 u 

su 
3.9 L 

S U 

su 
S U 

S U 

5 U 

SU 

SUL 

• S U -

S U 

5 U 
S U 

2.65 
•0.0380 U 

< 2 

146 

179 

5.69 

3.62 
165 

-6.88 

7/06 

1 U 

0.37 J 

1 U 

3 U 

S U 

5.6 U ^ 

1 U 

1 U 

1 u 

1 u 

1 u 

su 

I U 

1 u 

• 1 u 

1 u 

1 u . 

1 u 

1 u 

-1 u 

1 u 

l U 

I U 

-1 u 

1 u 

1 u 

1 u 

1 u 

I U 

1 u 

1 u 

I U 

1 U 

1 UJ 
• 1 u 

" 5 U . 

5 U 

su 
su 
5 U 

su 
su 
su 

SUL 

su 
S U 

5 U 
S U 

1.62 
0.0124 U 

6 

156 

177 

5.36 

3.47 
127 

-11.38 

10/06 

1 U 

1.2 

1 U 

3 U 

• 5 U 

8.0 J 

1 U 

1 U 

1 U 

I U 

1 U 
S U 

1 UJ 

1 U 

1 U 

I U 

1 u 

1 u 

1 u 

_ • 1 u 

1 u 

1 u 

l U 

-1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

5 U 

5 U 

5 U 

S U 

S U 

su 
su 
su 
su 
su 
5 U 

5 U 
SU 

0 570 
0.0701 U 

< 2 

15.2 

138 

5.38 

4.45 
161 

-11.86 

1/07 

I U 

1.6 

1 U 

3 U 

1.3 J 

6 7 U 

I U 

1 u 

l U 

1 u 

l U 
5 U 

I U 

l U 

1 U 

1 U 

1 u • 

I U 

1 u 

-1 u 
1 u • 

1 u 

1 u 

-1 u 

1 u 

1.U 

1 u 

1 u 

1 u 

I U 

1 u 

1 u 

1 u 

1 UJ 
1 u 

5 U 

SUL 

su 
5 U 

5 U 

S U 

S U 

5 U 

S U L 

SUL 

S U 

5 U 
5 U 

0.451 
0.0091 U 

-
14 6 

84 

, 5 . 3 1 

0 8 1 
43 

-0.12 

4/07 

1 U 

0 97 J 

1 U 

3 U 

S U 

13 U 

I U 

1 UJ 

1 u 

1 U 

1 UJ 
5 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

-I U 

1 u • 

1 u 

1 u 

-1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

M U 

1 u 

1 U ' 

I U 

1 u . 
1 u 

S U L 

S U L 

• S U L 

S U L 

SUL 

S U L 

S U L 

SUL 

S U L 

S U L 

SUL 

S U L 
SUL 

0.658 
.OOIOU 

-
16.2 

105 
5.27 

4.70 
178 

-10.13 

- Not analyzed or data not available to RA! as of February 7. 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

UL T Not detected, quantitation limit is probably higher 

0 - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency rn GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

R - Data Rejected 
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Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter ' ' 

Inorganics (^g/l) 
Nitrate Nitrogen (mg/l) 
Aluminum 
Arsenic 
Banum 
Beryllium 
Calaum 
Calcium, Total 
Cobalt 
Copper 
Lead 
Magnesium 
Magnesium, Total 
Mercury 
Nickel 
Potassium 
Selenium 
Silver ' 
Sodium • 
Zinc 
Alkalinity, Total (mg/l as CaC03) 
Dissolved Gases 
Oxygen (mg/l) 
Methane (mg/l) 
Ethane (pg/1) 
Ethene (pg/1) 
Cartson Dioxide (mg/l) 
Pesticides/Herbicides (^g/1) 
4.4-DDD 
4.4'-DDE 
4,4'-DDT 
Aidrin 
alpha-BHC . 
Alpha-Chlorodane 
beta-BHC 
delta-BHC 
Dieldnn 
Endosulfan 1 
Endosulfan 1 ,, 
Endosulfan sulfate 
Endnn 
Endnn Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Methoxychloi 
Toxaphene 

P-5U 1 
• 2mz 

-

• _ 

-

4/02 

-

-

-

7102 

_ 

-

-

^^0102 

-

-

-

1/03 

-

~ 

4/03 

0.050 U 

0.91 
210 JB 

13B 
0 7 JB 

120 

-" 

7/03 

O.OSU 

130 
10 B 
•5B 
240 L 

-

10/04 

-

~_ 

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 

0.022 JN 
0.01 U 
0.02 U 
0,01 U 
0.02 U 
0.02 UL 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.1 U 

1/05 

-

-

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.02 U 
0,01'U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U. 
0.01 U 
0.01 U 
0.01 U 
0.1 u 

4/05 

~ 

-

0.02 U 
0.02 U 
0.02 U 
0.01 u 
0.01 u 
0.01 u 
0.01 u 
0.01 u 
0.02 U 
0.01 u 
0.02 U. 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
o'.oi u 
0.1 u 

7/OS 

-

^ -

0,02 UJ 
0.02 UJ 

•0.02UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 
0.02 UJ 
0.01 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.01 UJ 
0.01 UJ 
0,01 UJ 
0,01 UJ 
0.1 UJ 
1 UJ 

10/05 

-. 

-

0.02 U 
0.02 U 

0.0022 J 
0.01 U 
0.01 U 
001 U 
0.014 
0.01 U 
0.02 U 
O.OIU 
0.02 U 
0 02U 
0.02 U 
0.02 U 
0.02 U 

O.OOISJ 
0.01 U 
0.01 U 

. 0.01 U 
0.1 u 
1 u. 

. 1/06 

-

-

0.020 U 
0.020 U 
0.020 U. 
O.OIOU 
O.OIOU 
O.OIOU 
O.OIOU 

.O.OIOU 
0.020 U 
0.0033 J 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
O.OIOU 
O.OIOU 
O.OIOU 
OOIOU 
0.10 u 
I.OU 

4/05 

10500 

4760 

30.0 

-

-

7/06 

-
13900 

6740 

34.0 

-

-

w/os 

9140 

4660 

23.0 

-

— 

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping ._> 

P - Discrepency in GG analysis. Lower value reported 

B - Analyte Detected in Method Blank 

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification" 
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Table 4'(continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Paranrwier 

Non-Halogenated VOCs (^g/ l | 

Benzene 

Toluene 

Elhylbetuene 

Xylene (total) 

2-autanone 

Acetone . _ 

Carbon Disultide 

Cyclohexane 

Isopropylbenzcne 

Methy-lert-butyl ether 

Methylcyclohexane 
4-MeUiy-2-pen[anone 

Halogenated VOCs (^g/l) 

Bromotorm 

Bromodichlororne thane 

Carbon Tetrachlonde • 

Chlorobenzene 

Chlorotorm 

Dibromoctiloromethane 

1 2-Dichlo(oetriane 

1 3 Chlorobenzene 

1 1-Oichloroethane 

cis-1 2-Dichl6roethene . _ 

irans-1,2-Dichloroelhene 

1.1-Oichloroettiene 

1.2-Oichloroethene (total) 

1.2-Dichlorobenzene 

1.3-Dictilorober\zene 

1 4-DichlorobenzBne 

Chloroethane 
Chlorometfiane 

Tetrachloroethene 

l . l . l -Tr ichloroethane 

Trichloroerhene 

Vinyl Chlonde 

1.2,4-TrichlorDti6nzene 

ci5-l,3-Dichloropropene 

Methylene CWoride 
Trichlorofluoromethant 

Semi-Volat i les [ixgll] 

Bi5(2-chloroethyl)Ether 

Bis(2-ethylhexyl)phthalate 

2 2'-oxytjis (l-Chloropropane) 

2.4-DimethyIphenol 

2-Vethylnaphthalene 

2-Mettiylphenol 

•l-Methylphenal 

Acetophenone 

Caprolactam 

Diethylphthalate ' 

N-Nrtfcsodiphenylamine 

Naphthalene 
Pheno 

Inorganics i\igf\] 

Dissofved Manganese (mg/l) 
DlSso^ed lron(mg'!) 

B io log ica l Oxygen Demand (mgA) 

F ie ld Parameters 

Temperature (Degrees Celcius) 

Conductrvity (ps/cm) 

pH (standard untts) 

Dissot^ed Oxygen (mg/l)' 
ORP(mV) 

Water-Level Elevation (ft, MSL) 

P-5L 1 

2/02 

0.2 J 

1 U 

1 U 

1 U 

-
-
_ 
- . 
-
-
-
-

1 U 

I U 

1 u . 

OSJ 

' 1 u 

I U 

1 u 

-1 u • 

1 u 

_ 1 u 

2 U • 

I U 

1 u 

0 6 J 

1 U 

1 u 

1 u 

1 U 

1 u 

1 u 

-
-
- . -
11 

5 U 

-
-
-
-
_ 
-
-
-
_ 
--
-0.236 

-
13.7 

279.6 

7 21 

0.59 
267 5 

-25.66 

4/02 

O.B J 

1 U 

1 U 

1 U 

-
-
_ 
_ 
-
-
'-
I U 

I U 

1 u 

A 

I U 

I U 

1 U 

-. 0.2 J 

1 U 

_ 1 u 

2 U 

0 2 J 

1 U 

0 6 J 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

-
-
--

4 5 - • 

_ 
-
-
-
_ 
_ 
-
-
_ 
_ 
-• -

-1.27 

-
15.1 

244.2 

6 19 

• 0.32 
177.1 

-24.66 

7/02 

--
_ 
_ 
-
-
_ 
_ 
-
-
-
. -
-• _ 

-
-
-
_ 

. -
-

' - . 
-
_ • 

- , 
-
_ _ 
-
_ 
-
-
-
_ 
_ 
-
-

• - . 

-
6.3 

_ . 
-
-
-
_ 

• _ 

- ' 
-
_ 
_. 
_ -
--
-
16. 

239.2 
4.67 

0 05 
231.3 

-3166 

10/02 

--
_ 
-
-
-
_ 
_ 
-
-
-

-_ 
-
-
-
_ . 
-
-
- ' 
- • 
_ 
-
-
--
-
_ 
_ 
-
-
--
_ 
-

• -

--
3.2 J 

-
-
-
-
.-
-
_ 
_ 
- • 

-
-''-1. -

15.7 

222.2 

6.18 

'0 45 
16.4 

-28 9B 

1/03 

--
_ 
-
-
-
-
_ 
-
-
-
-
-_ 

• _ 

-
_ 
_ 
-
-
-
_ 
- • 

-
--
-
_ 
_ 
-
'-
• _ 

-
-
-
--
9 

-
- • -

' -
_ 
_ 
-
-
_ 
_ 
--
-'-
-

13.4 

230 

6 41 

0.04 

62.1 

-31.78 

4/03 

1 J 

. 5 U 

S U 

5 U 

-
-
_ 
_ 
- • 

-
-
-

5 U 

5 U 

5 U 

5 

5 U 

5 U 

0.4 J 

-• 5 U 

5 U 

_ . 5 U 

-5 U 

5 U 

5 U 

5^U 

fu 
5 U 

5 U 

5 U 

5 U . 

-
-
--
6 

_ 
-
-
-
_ 
-
-
-
_ 
_̂ 
--
-4.30 

. -
15.9 -

201.3 

5 62 

0.45 
50 9 

-27.46 

7/03 

0.78 B 

0 5 U 

O S U 

0.18 JB 

-
• -

_ 
_ 
-
-
-
-

O S U 

O S U 

O.SU 

4.9 

O S U 

0.5 U-

0.27 J 

-O S U 

O. IJ 

_ O.SU 

-O S U 

0.12J 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

-
-
--

8 D 

,-
-
-

• -

_ 
_ 
-
-
-
_ 
--

0 979 

5.07 

-
15.86 
224.7 

6 18 

0.23 
91 7 

-30.83 

10/04 

1.3 

O S U 

O S U 

O S U 

5 U 

5 U 

O.SU 

O.SU 

O S U 

0.48 J 

O.SU 
S U 

" O S U 

O S U 

O.SU 
4.1 

O S U 

O.SU 

0.5 U 

-O S U 
0.17J 

O S U 

O.SU 

-0 21 J 

O.SU 
0 44 J 

0.5 UJ 

O S U 

O.SU 

O.SU 

O S U 

O.SU 

O.SU 

O.SU 

O S U 
0.5 UJ • 

9.8 

S U 

S U 

5 U 

5 U 

5 U 

5 U 

S U 

SUJ 

SU 

S U 

S U 
SU-

0 766 
3.63 

-
15.44 

191 

6 13 

0.33 
59.4 

-19.48 

1/OS 

5 U 

S U 

5 U 

S U . 

IOU 

20 R 

S U 

. _ 
-. 
-
-I O U 

su 
su 

S U J 

3 J 

S U 

S U 

S U 

-5 U 

5 U 

S U 

S U 

-
--
-S U 

su 
su 
su 
su 
su 

-5 U 

5 U 

-
5 1 

5 U 

5 U 

S U 

S U 

S U 

S U 

S U 

SUL 

S U L 

5 U 

S U 
5 U 

0 965 
2 58 

-
13.59 

132 

6 16 

0.14 
-59.8 

-16 58 

4/05 

5 U 

5 U 

SU 

5 U 

TOR 

20 R 

S U 

_ 
-
-
-I O U 

SU 

su 
su 
4 J 

S U 

5 U 

5 U 

-SU 

su 
su 
su 

-
--
-su 

su 
5 U 

su 
su 
su 

-. 5 U 

S U 

-
5.6 

5 U 

S U 

SU 

SU 

SU 

SU 

SU. 

SU 

su 
. SUJ 

5 U 
S U 

1.43 J 
5 55 J 

0.2 

14.43 

162 

6.26 • 

0 05 
-20 8 

-1 9B 

7/05 

S U 

S U 

5 U 

5 U 

10 R 

20 R 

S U 

_ 
-
-
- • 

IOU 

5 U 

S U 

S U 

S U 

su 
5 U 

5 U 

-5 U . 

5 U 

S U 

S U 

-
--
-,• S U • 

su 
su 
su 
su 
5 U 

-su 
5 U 

-
0 5 7 U J 

SUJ 

5 U J 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

• SUJ 

SUJ 

SUJ 

SUJ 
SUJ 

"0 829 J 
2.04 J 

1.6 

16 18 

176 

- S.96 

3 62 
106 

-13.20 

10/05 

S U 

5 U 

S U 

S U 

I O U 

20 R. 

S U 

_ 
-
-
- • 

I O U 

• 5 U 

5 U 

5 U 

3 J 

S U 

S U 

S U 

- ', S U 

su 
su 
5 U 

-
-_ 
-S U 

5 U 

5 U 

S U • 

5 U 

S U 

-S U 

su 

-
10 

4.4 J 

S U 

S U 

S U 

5'U 

5 U 

5 U 

SUJ 

5 U 

S U 

S U 
S U 

0.575 
0.789 

2.2 

14 45 

192 

6 35 

1.07 
174.8 ' 

-18.23 

1/06 

I O U 

1 1 J 

IOU 

IOU 

I O U 

IOU 

IOU 

. I O U 

IOU 

I D U 

IOU 
I O U 

I O U 

I O U 

I O U 

6 8 J 

IOU 

- IOU 

IOU 

-IOU 

I O U 

IOU 

IOU 

-I D U 

I O U 

I O U 

• I D U 

I O U 

I D U 

I O U 

I D U 

I O U 

I O U 

I O U 

I O U 
10 UJ 

10 

SUL 

SUL 

SU 

S U 

S U 

5 U " 

S U 

SUL 

SUL 

S U 

5 U 
SUL 

1.33 
4 55 

1.9 

14 2 

294 

6.03 

0 00 
-2S 

^ . 0 4 

4/06 

0 35 J 

D.20 J 

1 U 

- 3 U 

5 U 

S U 

1 U 

1 U 

1 U 

0.40 J 

i ' u 
S U 

1 U 

1 U 

1 U 

6.1 

1 U 

1 U 

0 21 J 

-1 U 

1 u 

1 u 

1 u 

-0.32 J 

0.13 J 

0 50 J 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U J 
1 U 

11 

5.8 L 

S U 

S U 

S U 

5 U 

S U 

S U 

S U 

S U 

S U 

S U 
5 U 

1.15 
3 1 1 

< 2 

145 

340 

6.19 

0 00 
-7S 

- 8 6 1 

7/06 

0 24 J 

1 U 

1 U 

3 U 

5 U 

5 U 

1 U 

1 U 

1 u -

0 29 J 

1 U 
SU 

1 U 

1 U 

1 U 

4 8 

1 U 

1 U 

0 29 J 

-1 U 

0.35 J 

1 U 

1 U 

-0.40 J 

1 U 

0 66 J 

1 U 

1 U 

1 U 

1 U 

• 1 U 

1 U 

1 U 

1 U 

l U J 
1 U 

6 6 

SUL 

SU 

SU 

SU 

- S U 

SU 

SU 

SUL 

SUL 

SU 

5 U 
S U 

1.13 
2 04 

5 

176 

290 

6.01 

0.00 • 
-SO 

-14.03 

10/06 

0 .16J 

1 U 

1 U 

3 U 

S U 

S U 

1 U 

1 U 

1 U 

•1 U 

1 U 
S U 

1 UJ 

1 u 

1 u 

3.4 

1 u 

1 U'^ 

0 20 J 

-1 u 

1 u 

1 u 

1 u 

-1 u 

0 1 0 J 

0.51 J 

0.29 J 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 
1 U 

3.3 J . 

S U 

. S U 

5 U 

5 U 

5 U • 

5 U 

S U 

S U 

S U 

S U 

S U 
S U 

1 0 2 
1 07 

2 

15.2 

279 

6.11 

0.02 
•3 

-13.45 

1/07 

0 19 J 

1 U 

1 U 

3 U 

S U 

S U 

1 U 

I U 

1 U 

1 U 

1 U 
S U 

1 U 

1 U 

I U 

3 8 

1 U 

1 U 

0 15 J 

. -1 u 

1 u 

1 u 

1 u 

-0.27 J 

1 U 

0S6 J 

• I U 

0 18 J 

1 U 

1 U 

I U 

1 U 

1 U^ 

1 u'"^ 

1 UJ 
1 U 

3.8 J 

5 U L 

5 U 

5 U 

SU 

SU 

S U ' 

SU 

SUL 

SUL 

SU 

S U 
S U 

0 977 
2 12 

-
• i d o ' 

178 -

5.95 

0.00 
-33 

-11.06 

4/07 

0.2S J 

1 U 

1 U 

3 U 

5 U 

5 U 

1 U 

1UJ 

1 U 

D 17J 

1 UJ 
SU 

1 UJ 

1 U 

1 U 

4.2 
1 U 

1 u 

0.22 J 

-1 U 

0.19 J 

1 U 

1 U 

-0 27 J 

0.11 J 

0 62 J 

1 U 

1 U 

0 29 J 

1 U 

1 U 

1 U 

1 u 

1 u 

I U 
"1 u 

5.7 L 

SUL 

SUL 

SUL 

SUL 

SUL 

• SUL 

SUL 

SUL 

SUL 

SUL 

. SUL 
SUL 

0.937 

2 22 

-
16.B 

178 

5.96 

0.00 
-145 

-12.76 

10/07 

0 3 1 J 

1 U 

1 U 

. 3 U 

SUJ 
-2.7 J 

1 U 

1 UJ 

1 U 

0 36 J 

1 U 
5 U 

1 U 

1 U 

1 U 

3.9 

1 U 

1 U 

1 U 

'-1 u 

D.26J 

1 U 

1 U 

-0.35 J 
0.17 J 

0.66 J 

1 U 

1 UJ 

0 27 J 

1.U 

1 U 

1 U 

1 U 

1 U 

1UJ 
1 U 

3.7 J 

5 U 

5 U 

S U 

5 U 

S U 

S U 

S U 

S U 

S U 

S U 

S U 
5 U 

0 78 
1 57 

-
15.9 . 

367 

5.91 

4.41 
-80 

-IB 17 

10/06 

• 1 U 

1 U 

1 U 

3 U . 

S U L 

6.2 UJ 

. 1 U 

1 U 

1 U 

1 U 

1 U 
S U 

1 U 

1 U 

I U 

1 U 

1 u ^ 

1 U 

1 U 

-1 u 

I U • 

1 u 

1 u 

-" . I U 

1 u 

1 u 

I U 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

s u 

s u 

5 U 

5 U 

! S U 

5 U 

5 U 

S U ' 

S U J 

S U -. 

S U 

s u 
s u 

0 00028 U 
0.0177 U 

-
14.8 

181 

6.56 

3.86 
177 

-14.98 

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased lov^. 

UL - Not detected, quantitation limit is probably higher 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

R - Data Rejected 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by Newcastle County for the Vicinity of ttie Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (tig/l) 
Nitrate Nitrogen (mg/l) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Calcium, Total 
Coball 
Copper 
Lead 
Magnesium 
Magnesium, Total 
Mercury 
Nicliel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 
Alkalinity, Total (mg/l as CaC03) 
Dissolved Gases 
Oxygen (mg/l) 
Methane (mg/I) 
Ethane (jig/l) 
Ethene (ng/l) 
Carbon Dioxide (mg/l) 
PesVciJes/Herbicidei (ng/l) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-BHC 
Alpha-Chlorodane 
beta-BHC 
delta-BHC 
Dieldrin . 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane . 
Heptachlor 
Heptachlor Epoxide 
Methoxychloi 
Toxaphene 

P-5L 1 

2/02 

-

-

_ 

4/02 

-

-

_ 

7/02 

-

_ 

-

10/02 

_ 

• -

1/03 

-

~ 

• -

4/03 

0.050 U 

2.24 
18 B 

2 
0,2 JB 

39 

- • 

7/03 

O.OSU 

0.4 B 
.0.05 B 
0.06 B 
62 L 

-

10/04 

— 

0.02 U 
0.02 U 
0,02 U 
0,01 U 
0,01 U 
0,01 U 
0,024 
0.01 U 
0.02 U 
0.01 U 
0.02 U 
0,02 UL 
0,02 U 
0.02 U 
0.02 U 
0,01 U 
0,01 U 
0,01 U 
0,01 U 
0 1 U 

1/05 

-

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0,01 U 
0,01 U 
0.02 U 
0.01 U 
0,02 U 
0,02 U 
0,02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U. 
0.01 U 
0,1 U 

4/05 

-

~ 

0.02 U 
0,02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0,01 u 
0.02 U 
O.OIU 
0.02 U 
0.02 U 
O02U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 

0.013 JN 
0,1 U 

7/05 

-

-

0,02 UJ 
0,02 U 
0,02 U 
0,01 U 
0.01 U 
0.01 U 
0.013 
0.01 U 
0,02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0,02 U 
0,01 U 
0.01 U 
0.01 U 
0,01 U 
0.1 u 
1 u 

10/05 • 

-

0.02 U 
0.0043 J 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0,01 U 
0,02 U 

0.0023 J 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 

0.0027 JN 
• 0.01 U 

0.01 U 
0,01 U 

. 0,0071 J 
1 U 

1/05 

- .• 

V 

0.020 U 
0.020 U 
0.020 U ^ 
O.OIOU 
O.OIOU 
O.OIOU 
0.020 JN 
O.OIOU 
0.020 U 

,0.0019 J 
0.020 U 
0.020 U 
0.020 U 
0,020 U 
0.020 U 
O.OIOU 
O.OIOU 
O.OIOU 
OOIOU 
0.10U 
I.OU 

4/06 

13700 

4450 

80.0 

~ 

-

7/06 

14400 

• 4700 

72.0 

"" 

-

. 10/06 

13500 . 

4430 

71.0 

_ 

-

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high, 

L - Analyte present, reported value may be biased low, 

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identif cation" 
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D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepencyin GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Histoncal Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creelc and Delaware Sand & Gravel Landfills 

Parameter 

Non-Halogenated VOCs (fig/1) 

Benzene 

Toluene 

Ethylbenzene 

Xylene (total) 
2-Butanone 

Acetone 

Carbon D'sulhde 

Cyclohexane ^ 

Isopropy benzene . 

Methy^erl-butyl ether 

Methylcyclohexane 
4-V eth y-2-p e nta n 0 n e 

Bromoform 

Carbon Tevachlonde 

Chlorobenzene 

Chlorolorm 

Dibromochloromeihane' 

1.2-Dichloroethane 

t.3 Chlorobenzene 

1,1-Oichloroettiane 

cis-1.2-OicMoroeihene 

trans-1.2-Oichloroethene 

1.1-Dichloroeihene 

1.2-0ichloroethene (total) 

1.2-Oichlorobenzene 

1,3-Oichiofobenzene 

l.fl-Dichlorobenzene 

Chloroethane 

Tetrachloroet^ene 

1.1.1-Trichloroethane 

Trichloroethene 

Vinyl Chloride 

1.2.4-Trrchlorobenzene 

cis-1,3-Oichloropropene 

Methylene Chlonde 
Trichlorolluororrvethant 

Semi-Volati les (ng/I) 

Bis{2-chloroettiyl)Ether 

2,2'-OKybis (l-Chloropropane) 

2.4-Oim6thylphenol 

2-Methylnaphthalene 

2-Vethylphenol 

4-Methylphenol 

AceTophenone 

Caprolactam 

Diethylphthalate 

N-Nitrosodiphenylamine 

Naphthalene 
Pheno 

Inorganics i\igl\] 

Disso^ed Manganese (mg/I) 
DissoK/ed Iron (mg/l) 

B io log ica l Oxygen Demand (mgfl) 

F ie ld Parameters 

Temperature (Degrees Celcius) 
Conductivity (tjs/cm) 

pH (standard unrts) 
Dissolved Oxygen (mg/l) 
ORP(mV) 

Water-Level Elevation (fl, MSL) 

1 
2AJ2 

76 J 

0.9 J 

19 

• 6 

_ 
-
_ 
_ 
— 
-
-
-

1 U 

1 u 

I U 
1 

1 u 

. I U 

1 u 

-1 

2 

_ 1 u 
2 J 

0-s JB 

1 U 

1 U 

1 U 

1 U 

1 u 

0.2 J 

1 

_ 
-' • _ 

-
5 U 

5 U 

_ 
-
-
_ 
-
_ 
-
-
-
_ -
-11 

-
15 57 

235 

6.67 

0 88 
26.6 

-23 61 

a/02 

55 J 

0.6 J 

11 
4 

_ 
- • 

_ 
_ 
-
-
_ 
-

1 U 

I U 

l U 

1 

1 U 

. I U 

1 U 

1 u 

1 

2 

1 u 

2 J 

0 4 J 

1 U 

1 u 

0.2 J 

1 u 

1 u 

1 u 

0 9 J 

-
-
-
45 

_ 
-
-
-
_ • 

_ 
_ 
-
-
_ 
-• -
-i4.a 

-
15.28 

. 238.4 

5.97 

0 19 
240.2 

-22 61 

7/02 

-_ 
-
_ -
-
-
_ 
_ 
_ 
-
-
_ 
--
_ 
-
-
_ 
_ 
-
_ 
_ 
-
_ 
-
-
_ 

. -
_ 

• _ 

-
_ 
-

' _ 
- " 
_ 
-
97 

_ 
_ 
-
_ 
_ 
_ 
-
-
_ 
_ _ 
--
_ 

1544 

253.1 
6.74 

D.19 
258.9 

-25.73 

10rt)2 

-_ 
-
_ 
_ 
-
_ 
_ 
_ 
-
-
-
-_ 
_ 
-
-
_ 
_ 
-
_ 
_ 
-
-
-
-
_ 
_ 
_ 
-
-
_ 
-
_ 
-
_ 
-
59 

_ 
_ 
-
-
_ 
-
_ 
-
-
-
_ -
--
-

15 94 

218.1 

6.18 

0 6 1 
7.5 

-26.29 

1/03 

-

_ 
-
_ 
-
-
-
-
-
-_ 
_ 
-
-
_ 
-
-
_ 
-
_ 
-
-
_ 
-
-
_ 
_. 
-
_ 
_ 
-
-
-
-
45 

_ 
-
- • 

-
_ 
-
_ 
-
-
_ 
_ -

-
_ 

14.47 

256 

6.88 

0.22 
81.6 

-27.16 

4/03 

32 

5 U 

5 U 

5 U 
• _ 

. -
_ • 

_ 
-
-
- • 

-
5 U 

5 U 

5 U 

5 U 

5 U 

S U 

5 U 

-0.8 J 

0.7 J 

_ 5 U 

-5 U 

5 U 

S U 

5 U 

S U 

5 U 

S U 

5 U 

_ 
-
-
-
22 

_ 
-
-
-
_ 
-
_ 
-
-
-
_ -
- • 

13.6 

-
14.92 

206.1 

6.28 

0.06 
-70 9 

-23.49 

7/03 

12 B 

1.2 B 

5.9 B 

10 B 
- • 

-
_ 
_ 
-
-
-

D S U 

0.5 U 

O.SU 

O.SU 

O.SU 

0.5 U 

O.SU 

-O.SU 

0.15 J 
• -

0.5 U. 

-0 073 J 

0.051 J 

D S U 

O.SU 
0 007 J 

O S U 
0.043 J 

O S U 

-
-
-
-

82 D 

_ 
-
-
-
_ 
_ 
_ 
-
-
_ 
-

0.6S6 
'9.89 

-
_ 
_ 
-
-
--25.58 

10/04 

24 

O.SU 

0.34 J -

0.35 J 

5 U 

SUJR 

O.SU 

0.36 J 

1.3 

O.S 

O.SU 
5 U 

O.SU 

O.SU 

O.SU 

0.74 

O.SU 

O.SU 

0.22 J 

-0.77 

0.S9 

O.SU 

O.SU 

-0.29 J 

O.SU 

O S U 

0.32 J 

D S U 

O S U 

O.SU . 

0.14 J 

O.SU 

- D 5 U 

O.SU 
0.16 J 

18 

S U 

SUJ 

S U 

5 U 

S U 

5 U 

S U 

SUJ 

S U 

S U 

5 U 
S U 

0.943 
• 14.5 

-
• 14.67 

263 
6.97 

0 13 
-118.6 

-15.95 

1/OS 

91 

3 J 

S5 

110 

I O U 

20 U 

5U . 

_ 
-
- -̂  
-10 UJ 

5 U 

S U 

5 U 

1 J 

S U 

S U 

su 

-su 
su 
su 
su 

-
_ 
-
-5 U 

su 
5 U 

S U 

5 U 

-S U 

su 

-
47 

S U 

5 U 

S U 

5 U 

S U 

S U 

S U 

5.6 

S U 

S U 

su 
su 

0 367 
11.6 

-
14.59 

251 

6.8S 

0 IS 
-110.4 

-10.73 

4/05 

ISO 

11 
74 

160 

10R 

20 R 

S U 

_ 
-
-
-I O U 

su 
su 
5 U 

2 J 

S U 

S U 

S U 

-5 U 

5 U 

5 U 

S U 

-
_ 
-
-SU 

su 
su 
su 
5 U 

-5 U 

SU 

_ . 
. S6 

• SU 

S U 

U 

5 U 

17 

SU-

SU 

7.2 

SU • 

SUJ 

su 
• 1.BJ 

0.394 
12.4 

11.1 

14.03 

269 

7.09 

0.27 
-175.9 

-0S3 

7/05 

170 

17 

.140 

250 

1DR 

20 R 

S U . 

-
-

• • -

10 U 

S U 

S U 

S U 

2 J 

5 U 

5 U 

S U 

-1 J 

5 U 

S U 

S U 

-
_ 
_ 
- • 

S U 

su 
5 U 

S U 

S U 

_ 5 U 

S U . 

_ 
41 

19 

5 U 

S U 

5 U 

13 

S U 

. S U 

5.4 L 

5 U L 

S U 

5 U 
S U 

0 294 

10.7 

12.4 

15 21 

517 

6.97 

0.47 
-10B.1 

-6 59 

10/05 

290 

20 
270 

530 

I O U 

20 R 

SU 

-
-
-
-I D U 

S U 

• S U 

5 U 
4 J 

S U 

S U 

S U 

-2 J 

S U 

5 U 

S U 

-
-
_ 
-S U 

su 
su 
5 U 

5 U 

_ S U 

su 
- • -

130 D 
5.7 

su 
6.2 

S U 

31 

5 U 

5 

30 J 

S U 

su 
2.2 J 
S U 

0 264 

12.5 

18.7 

1S.5 

393 

6.86 

0 00 
-231 

-11.02 

1/06 

340 D 

20 

300 D 

510 

I D U 

B 5 J 

IOU 

3.5 J 

7.5 J 

IOU 

2.5 J 
2 D J 

IOU 

IOU 

IOU 
3.7 J 

IOU 

IOU 

7 3 J 

-2 1 J 

I O U 

IOU 

I O U 

-1 3 J 

I D U 

I D U 

I O U 

IOU 

I O U 

I O U 

I O U 

I O U 

IOU • 

I O U 
IDUJ 

I'SOD 

6.2 U 

SUL-

S U 

5 U 

S U 

• S U 

S U 

33 

S U 

S U 

2.0 J 

• SUL 

0.244 

12.9 
14.4 

. . 1 5 6 

421 

7.12 

0 00 
-220 

-1.39 

4/D6 

380 

22 

340 

690 

100 U 

100 U 

20 U 

20 U 

7.0 J 

20 U 

4.5 J 
10DU 

• 

20 U 

20 U 

20 U 

4.8 J 

20 U 

20 U 

20 U 

-20 U 

20 U 

20 U-

20 U 

-20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 UJ 
20 U 

140 D 

30 L 

S U 

4.5 J 

S U 
11 

S U 

3.9 J 

25 L 

SUL 

S U 

5 U 
S U 

0.253 
12.4 

20 

170 

511 

6.82 

0.00 
•224 

-4.37 

7/06 

450 . 
47 

390 

770 

100 U 

100 u 

20 U 

20 U 

9.5 J 

20 U 

5.5 J 
100 U 

20 U 

20 U 

20 U 

6.6 J 

20 U 

20 U 

20 U 

-20 U 

20 U 

20 U 

20 U 

-20 U 

20 U 

20 U • 

• 20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 UJ 
20 U 

250 D 

19L • 

S U 

6.3 

S U 

27 

5 U 

5 2 

31 L 

SUL 

S U 

2.0 J 
7.0 

0.277 
12.5 

< 2 

17.2 

591 

7.06 

0.00 
-1B7 

-7.54 

10/06 

600 

240 

520 

• 980 

100 U 

100 U 

20 U 

20 U 

11 J 

20 U 

6.9 J 
100 U 

20 UJ 

20 U 

20 U 

6.3 J 

20 U 

20 U 

20 U 

-20 U 

20 U 

20 U 

20 U 

-20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 
20 U ' 

220 D 
5.7 J 

S U 

6.5 

S U 

73 

5 U 

7.2 

46 

S U 

S U 

5 U 
S U 

0.307 
15.8 

31 

18.4 

674 

6 86 

0.00 
-221 

-8.74 -

1/07 

520 

270 

570 

1100 

100 U 

100 U 

20 U 

20 U 

13J 

20 U • 

9 2 J 
100 U 

2 0 U 

20 U 

20 U 
6.4 J 

20 U 

20 U 

20 U 

-20 U 

20 U 

20 U 

20 U 

-20 U 

2 0 U 

20 U 

2 0 U 

20 U 

20 U 

20 U 

20 U 

2 0 U 

20 U 

20 U 
20 U 

260 D 

7.3 J 

S U 

12 

S U 

110D 

S U 

5 U 

64 D 

SU 

S U 

3.0 K 
SU 

0.312 
16.1 

-
14 2 

248 

7.46 

0.00 
-176 

-6.01 

4/07 

700 

410 

590 

1200 

100 U 

100 U 

20 U 

9.SJ 

9.6 J-

20 U 

• 8.8 J 
100 U 

20 U 

20 U 

20 U 
7.4 J 

20 U 

20 U 

20 U 

-. 20 U 

20 U 

20 U 

20 U 

2.2 J 

20 U 

• 20 U 

20 U. 

20 U 

20 U 

20 U 

20 U 

20 U 

. 20 U 

20 U 
20 U 

320 

36 U 

36 U 

. 1 3 J 

36 U 

92 

36 U 

3 6 U 

75 

36 U 

36 U 

36 U 
36 U 

0.301 
14.1 

_ 
• 1 4 6 • 

466 

6.64 

0.00 
-214 

-6.25 

7/07 

570 

390 

430 

860 

75 U 

75 U 

15 UJ 

8.8 J 

8.9 J 

15U 

6 7 J 
75 U 

15 U 

15U 

15 U 
5.7 J 

15 U 

15 U 

15U 

-15U 

15U 

1SU 

15U 

-2 1 J 

1SU 

1SU 

15U 

1SU 

1SU 

1SU 

15 U 

I S U 

1SU 

15 UJ 
15 U 

320 D 

5 U 

SU 

14 • 

5 U 
54 

SU 

5 U 

73 J 

SU 

SU 

S U 
4.6 J 

0.313 
15.1 

-
15.1 

467 

6.71 

' 0.00 
-220 

-9.71 

10/07 

710 . 

260 

S10 

1000 

200 U 

200 U 

40 U 

9.1 J 

40 U 

40 U 

40 U 
200 U 

40 U 

40 U 

40 "U 

40 U 

40 U 

40 U 

40 U 

40 U 

40 U 

40 U 

40 U 

-40 U 

40 U 

40 U 

40 U 

40 U 

40 U 

40 U 

40 U 

40 U 

40 U 

40 U J -
40 U 

340 D 

S U 

S U 

15 

5 U 

32 

S U 

S U 

65 

S U 

S U 

4.0 J 
S U 

0 269 
14.9 

-
15.4 

997 

6.96 

0.00 
-249 

-11.30 

1/08 

420 

220 

320 

650 

100 U 

100 U 

20 U 

6.6 J 

8.5 J 

20 U 

7.2 J 
100 U 

20 UJ 

20 U 

20 UJ 

20 U 

20 U 

20 U 

20 U 

-20 U 

20 U 

20 U. 

20 U 

-1.7J 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

8 6 J 
20 U 

170 

14 U 

.14 U 

17 

14 U 

33 

14 U 

s ' e j 

110 J 
14 U 

14 U 
4.1 J 

14 U 

0.237 
12.4 

37 • 

14.7 

405 

6.79 

0.00 
, -227 

-7.59 

4/08 

730 

460 

720 

1400 

100 U 

100 U 

20 U 

13 J 

15 J 

2 0 U 

12 J 
100 u 

20 U 

20 U 

20 UJ 

8.5 J 

20 U 

20 U 

20 U 

-20 U 

20 U 

20 U 

20 U 

-3 2 J 

. 20 U 

20 U 

20 U 

20 U 

20 U 

• 2 0 U 

20 U 

20 U 

20 U 

20 U 
20 U 

210 

S.OU 

S.OU 

7 6 

S.OU 

S O U 

S O U 

S.OU 
44 J 

S.OU 

S.OU 

3.1 J 
2.2 J 

0.297 

15.5 

-
ISO 

459 
6.97 

0.00 
-215 

-7.50 

7/OB 

590 

570 

520 

1100 

250 U 

250 U 

SOU 

9.1 J 

SOU 

SOU 
9.4 J 

250 U 

SOU 

SOU 

SOU 

SOU 

SOU 

SOU 

sou 

-sou 
sou 
sou 
sou 

-sou 
sou 
sou 

• s o u 

sou 
sou 
sou 
sou 
sou 
sou 
sou 
sou 

290 D 

S.OU 

S.OU 

10 

S.OU 

28 

S.OU 

S.OU 

1S0 0 

S.OU 

sou 
s.3 

S.OU 

0.263 
13.7 

-
14.8 

318 

6.35 
0.94 

-180 

-10.63 

10/08 

330 

24 

290 

590 

100 u 

• 100 u 

20 U 

6.8 J 

9.2 J 

20 U 
7.4 J 

100 U 

20 U 

20 U 

20 U 

4.5 J 

20 U 

20 U 

20 U 

-• 20 U 

20 U 

20 U 

20 U 

-20 U 

20 U 

20 U 

20 U 

20 U 

20 U 

2 0 U 

20 U 

20 U 

20 U 

20 U 
20 U 

210 D 

S . I U 

5 1 U 

9 2 • 

5.1 U . 

S . I U . 

5.1 U 

5.1 U 

210 DJ 

5.1 U 

S l U 

5.1 U 
5.1 U 

0 169 
10.6 

-
14 5 • 

356 

8.17 

0.00 
-170 

-0.76 

— Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Anatyte present, reported value may be biased low. 

R - Data rejected [ 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

. P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

UL - Not detected, quantitation limit is probably higher 
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RUTH ASSOCIATES, INC. ~ ' . 
Table 4 (continued) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for ttie Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (yigl\) 
Nitrate Nitrogen (mg/l) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Calcium, Total 
Cobalt 
Copper 
Lead 
Magnesium 
Magnesium, Total 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 
Alkalinity, Total (mg/l as CaC03) 
Dissolved Gases 
Oxygen (mg/l) 
Methane (mg/l) 
Ethane Ojg/1) 
Ethene (jig/l) 
Carbon Dioxide (mg/l) 
PesticidesyHerbicides (|ig/l) 

4.4'-bDD 
4.4'-DDE 
4.4'-DDT 
Aldrin 
alpha-BHC 
Alpha-Chlorodane 
bela-BHC 
delta-BHC 
Dieldrin 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

1 
2/02 

-
~ 

-

-
-

-

-
-
-
_ 
-
-
_ 

-
-
-
-
-

. -
-
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• _ 

_ 
-
-
_. 
-
-
-
-
- . 
-
-
-
-
-
- • 

- • 

-

4/02 

-
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-

-
-

-

-
-
-
_ 

• - • 
-
_ 

-
-
-
-
-

-
-
_ 
_ 
_ 

-

-
. -

-
-
-
-
-
-
-
-

_ -
- • 

- • 

7/02 
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-

-
-

-

-
-
-
_ 
-
-
-

-
-
-
-

- , 
- • 

_ 
-
_ 
-
-
_ 
-
-
-
-
-
-
-
'-
-
-

• -

- . 
-

10/02 

-

-

-
-

-

-
-
-
_ 

-
_ 

-
-
-
-
-

-
-
_ 
_ 
'-
-

_ 
-
-
-
-
-
-
-
-
- • 

-
-
-
-

1/03 

-
-

-

-
-

-

-
-
-
_ 
-
-
_ 

-
-
-
,-
-

-
-

• -

_ 
_ 
-
-
_ 
-
-
-

• -

-
. -

• • -

-
-
-
-
-

4/03 

0.080 

" 

-

- • 

-
- • 

-
-
_ 
-
-
-

0.8 
230 JB 

8B 
0 04 JB 

26 

-
-
-
_ 
-
- ' 
-
_ 
-
- • 

-
-
-
-
-
-
-
- • 

-
-
-

7/03 

0.2 

- . 

-~ 

-
-

• -

-
-
-
_ 
-
-
_ 

• -

0,4 B 
2U 

0.05 J 
59 L 

-
-
-' 
_ 
_ 
_ 
-
-
_ 
-

-
-
-

. -

-
-
-
-
-
-

10/04 

-. 
-

-

-
-

-
_ 
- • 

_ 
-
~ ^ 

-

-

-
-
-

0.02 U 
0,02 U 
0.02 U 
0.01 U 
0.01 U 
0 01 U 
0.01 U 
0.01 u 
0.p2 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0,02 U 
0.01 U 
0,01 U 
0.01 U 
0.01 U 
0.1 u 

-

1/05 

-
: 
-

-
-

-

-
_ 

-
-
_ 

-

-
-
- • 

O.OIBU 
0.0021 J 
0.018U 
0.0091 U 
0,0037J 
0,0091 U 
0.0091 U 
0.0091 U 
O.OIBU 
0.009 IU 
O.OIBU 
O.OIBU 
0.01B U . 
0,018 U 

• 0,018 U 
0.0091U 
0,0091 U 
0.0091U 
0.0091U 
0,091U 

-

4/05 

-
- . 

-

-
-

-

-
-
.-
_ 
--
-
-

-
-

• - . 

- . 
-

0.02 U 
0.02 U 
0.02 U 
O.OIU 

0,0086 J 
0,01 U 
0.01 u • 
0.01 U 
0,02 U 
0,01 U 
0,02 U 
0,02 U 
0.02 U-
0.02 U 
0,02 U 
0,01 U 
0.01 U 
0.01 U 
0.01 U 
0,1 U 

- • 

7/05 • 

-
~ 

-

-
-

-

-
-
.-
_ 
-
-
-

-- . 
-
- • ' 

-
-

0,02 U . 
0.02 U 
0.02 U 
0.01 U 
0,01 

0.01 U 
O.OIU 
0.01 U 
0.02 U 
0.Q1 U 
0.Q2U 
0,02 U 
0,02 U 
0,02 U. 
0,02 U 
0,01 U 
0,01 U 
0,01 U . 
0,01 U 
0.1 J 
1 U 

10/05 

-
-

- . 

-
-

- . 
• 

-
-
_ 
-
-
-

-
-
-
-

• - _ 

-0,0033 JN 
. 0.02 U 

0.02 U 
0.01 U 
0.028^ • 

0.0007 J 
0.0.1 U 
0.01 U 
0.02.U 
0.01 U 

0,0035 J 
0.02 U 
0.02 U 
0.02 U 
0,02 U 

0.0053 J 
0.01 U 

,0,01 U 
0,01 U 
0.012 J 

I U 

1/06 

-
~ 

— 

-
-

-
-
-,-
_ 
-
-
_ 

-
-
-
-

. 
O.OOBl J 
0.020 U 
0.020 U 
O.OIOU 
O.OIOU 
0.010 u 
O.OIOU 
O.OIOU 
0.0078 J 
O.OIOU 
0,082 

0.020 U 
0,020 U 
0,020 U 
0.020 U 
0.010 U 
O.OIOU 
O.OIOU 
O.OIOU 
0.10 U 
I.OU 

4/06 

-
-

-

-
25300 

-

-
12800 

-
_ 

'\ -

73 

-
-
-
-
-

-
' -

-
^ -

_ 
-" 
-
_ 
-
-

-
-
-
-
-
-
-
-
-
-, 

7/06 

-
~ 

-

-
24800 

-' 
12700 

- ,. 
_ 
-
-
72 

• -

-
-
-

-

_ 
_ 
-
-
-
_ 

. -
-
-
-
.-

, • - . 

\ ~ 

-
-
-
-

10/06 

-
-

-

-
29900 

-

-
15200 

_ 
-
-

156 

-. 
-
-
-
-

-
-

• -

_ 
_ 
-
-
_ 
-
-
-
-
- , 
-
-
-
-
-
-
-
-

1/08 

0.05 U 

~ 

" 

-
-

-

-
-

_ . 
-
-
_ 

-
-
-
-_ 
-

-
-
-
-
-
-

• _ 

-
-
-
-
-
-
-
-
-
-

• -

-
-

- Not analyzed or data not available to RAl as of February 7, 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high, 

L - Analyte present, reported value may be biased low. 

2008 

D - Sample diluted in the lab for analysis, 

NP - Well not pumping 

P - Discrepency In GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 
Table 4 

Historical Summarv d Groundwater Quality Data Collected by New Castle County tor ttie Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Paramoter 

Non-Halogenated VOCs [ i ig l i ] 

Benzene 

Toluene 

Ethylbenzene 

Xylene (total) 

2-Butanone 

Acetone 

Carbon DisulIidB 

Cyclohexane 
l&oprapylbenzene 

Methy-lert-toutyl ether 

Methylcyclohexane 
4-Melhy-2-pent3none 

Halogenated VOCs (pg/ l | 

Bromoform 

Bromodichloromethane 

Carbon Tetrachloride 

Chlorober\zenfi 

Chloroform \ 

Dibromochloromethane 

1,2-Dichlaroethane 

1.3Chlon3benzcne 

1,1-Dichloroethane' 

cis-1.2-Dichloroeiflene 

trans-1.2-Dichloroethene 

1.1-Djchloroethene 

1,2-Dichlofoethene (total) 

1,2-DichlofoDenzene 

1,3-Oichloto6enzenB 
1,4.0ichlorobenzen« 

Chloroethane 

Chlorbrfiettiane 
Tetrachloroethene 

1,1.1-Tnchloroeihane 

Trichloroetnene 

Vinyl Chlonde 
1.2.l-Trichloroljen:ene 

cis-1.3-0ichloropropene 

Methylene Chloride 
Trtchlorofluoro methane 

Semi-Volati les (pg/l] 
Bis(2-chloroethyllEther 

Bi5{2-ethylhe)tyl)pmhalate 

2,2'-oxybiS (l-Chloropropane) 
2.4-Dimelhylphenol 

2-Methj'lnaphthalene 

2-Methvlphenol 

4-Methylphenol 

Acetophenone 

CeproiaOam 

Diethylphthalate • 

N-Nrtrosodiphenylamino 

Naphthalene 
Pheno 

Inorganics (ng") 
Dissolved Manganese (mg/l) 
Dissotved lion (mg/l) 

B io log ica l Oxygen Demand (mgA) 

F ie ld Parameters 

Temperature (Degrees Celcius) 

Conduarvrty (ps/cm) 

pH (standard units) 
Dissotved Oxygen (mg/l) 

ORP(mV) 

Water-t-evel Elevation (ft, MSL) 

MW-18 • • ^1 

1/01 

• -

-
_ 
-
_ 
-
_ 
-
-
-
--
-_ 
_ 
-
_ 
_ 
_ 
-
_ 
-
_ 
-
-
-_ 
-_ 
_ 
-
-
_ 
_ 
-

. - • 

-
-

39 D 

_ 
_ 
-
_ 

. _ 
-
-
-
_ 
_ 
-
--
-

12 49 

0.562 
7.42 

4.39 
21.8 

-23.00 

4/01 

a 
0.5 B 

2 

O . I J 

_ 
-
_ 
_ 
_ 
-
--

1 u 

. 1 u 
1 u 

50 

1 u . 
1 U 
49 . 

_ • 3 

5 

_ 0.2 J 

5.3 J 

3 

2 
7 

2 

1 U . 

1 U 

1 u 

2 

1 

-
-
-
-
72 

-
_ 
-
_ 
_ 
_ 
- • 

-
_ 
_ 
-
-194 

-
1343 

535.1 

6.93 

• 0 
377.1 

.-19.63 

7/01 

15D 

3.1 U 

0.8 JD 

3.1 U 

_ 
-
_ 
_ 
_ 

• - • 

--
3 1 U 

3.1 U 

3 1 U 

33 

3.1 U 

3.1 U 

69 

-3 J D 
7 J 

• _ 

0.4 JD 

7 D 

2 J D 

0.9 B 
5 D 

2 J D 

3.1 U 

3.1 U 

3.1 U 

2 J D 

1 L 

-
-
_ 
-
46 

-
-
_ 
_ 
-
-
-
_ 
-
_ 
-
-156 

-
15.97 

310 

6.18 
0.24 

134.2 

-22 96 

10/01 

--
_ 
-
-
-
,_ 

- • 

-
--
-_ 
_ 
- • 

_ 
_ 
-
_ 
_ 
_ 
_ 
-
-
-_ 
_ 
_ 
-
-
_ 
_ 
-
-
_ 
-

30 D 

_ 
_ 
-
_ 
_ 
-
-
-
_ 
_ 
-
--
-
-
_ 
-
---23.91 

1/02 

--
_ 
_ 
_ 
-
'_ 
_ 
-
--
-_ 
- _ 
-
_ 
_ 
_ 
_ 
_ 
_ 
_ 
-
-
- . _ 
-_ 
_ 
-
-

' _ 
-
-
-
_ 
-
39 

-
_ 
-
_ 
_ 
_ 
-
_ 
_ 
_ 
-
--
- -

12.2 

490.9 
6.24 

0 
318 

-26.55 

4/02 

--
_ 
_ 
_ 
-
_ 
-
_ 
-
--
-_ 
_ 
-
_ 
_ 
-
_ 
_ 
_ 
_ 

- -
-
-_ 
-_ 
_ 
-
-
_ 
-
-
-
_ 
-
70 

• _ 

_ 
-
_ 
_ 
-
-
_ 
_ 
_ 
_ 
-'-
_ 

13.51 

35B.1 

6.32 
0.07 

280.1 

-

7/02 

--
_ 
_ 
_ 
-
_ 
_ 
_ 
--
-_ 
_ 
_ 
_ 
_ 
-
_ 
_ 
_ 
_ 
-
- • 

-_ 
-_ 

. -
-
-
_ 
_ 
-
-
_ 
-
70 

-
_ 

• -

_ 
_ 
_ 
- . 
-
-_ 
_ 
_ 
_ 
--
_ 

14.35 

344 3 

7.35 

0 
196.2 

-28.98 

10/03 

- • 

_ 
_ 
_ 
-
_ 

' _ 
-
-
--
-_ 
~ 
_ 
_ . 
_ 
_ 
_ 
-
_ 
-
-
-_ 
-_ 
-
-
_ 
_ 
-
-
-
-
60 

_ 
_ 
-
_ 
_ 
_ 
-
-
_ 
-
-
--
_ 

14.52 

389 

6.3 

0 
19.9 

-26.7 

1/03 

--
_ 
_ 
_ 
-
_ 
_ 
_ 
-
-

• - • 

-_ 
_ 
-
_ 
_ 
_ 
_ 
_ 
_ 
_ 
-
-_ 
-_ 
-
-
-
_ 
_ 
-
-
-
-

97 D 

_ 
_ 
-
_ 
_ 
_ 
-
- ' 
_ 

- _ 
_ 
-
--
_ 

12.87 

468 

6.3 

5.3 
60.7 

-29.05 

4/03 

10 

5 U 

S U 

5 U 

-
-' 

• -

_ 
-
-
-_ -

5 U J 

5 U 

5 U 

28 

5 U 

5 U 

20 

-1 J 

2 J 

-S U 

-0.9 J 

0.6 J 
2 J 

S U 

5 U 

' S U 

S U 

5 U 

S U 

-
- • 

. _ 
-

100D 

-
'-
-
-
_ 
-
-
-
_ 

• -

-. 
• -

-2.20 

-
13.76 

299.4 

5.67 

0.12 
49.S 

-24.42 

7/03 

2 4 B 

O.SU 

0.27 JB 

1.7 B 

-
-
-
-
-
--

O.SU 

0.5 U 

O.SU 

19 Q 

O.SU 

O.SU 

52 D 

-2.4 

7.6 

-0.25 J 

-1-7 
0.48 J 

3 R 

2.3 

O.SU. 

0.12 J-

. O.SU 

1 

1.1 

-
-
_ 
-

180 0 

-
-
- • 

_ 
_ 
-
- • 

-
_ 
-
-
-

11.7 

4.18 

-
14.28 

476 

6.42 

0.00 
9.4-

-27.88 

10/04 

6.1 

2.9 

0 32 J 

0.46 J 

19 

6.4 U 

O S U 

0.62 L 
.4.2 

0.93 

0.27 L 
S U 

O.SU 

.O.SU 

O.SU 

37 

O.SU 

O.SU 

10 

-2.7 

2.3 L 

0.33 L 

O.SU 

-1.4 

0 96 
2.8 

1.7 

O.SU 

O.SU 

O.SU 

O S U 

0.46 J 

0.19J 

O S U 

0.54 U 
O.SU 

120. 

I D U 

10 UJ 

IOU 

IOU 

I O U 

I O U 

I O U 

10 UJ 

IOU 

I O U . 

• IOU 
IOU 

4.4 

5.53 

-
13.82 
411 

5.26 

1.08 
8.1 

-16.82 

1/05 

4 J 

5 U 

2 J 

S U 

I O U 

20 U 

S U 

_ 
-
-
-I O U • 

su 
su 
su 
34 

S U 

SUJ 

8 

-4.J 
3 J 

S U 

5 U 

-
--
-• 3 J 

5 U 

5 U 

S U 

S U 

S U 

-S U . 

5 U 

-
90 D 

S U 

•.• 5 U 

S U 

5 U 

S U 

5 U 

5 U 

5 U 

5 U 

5 U 

S U 
5 U 

113 
8.36 

-
11.30 

350 

6.69 

-46.8 

-21.30 

4/05 

16 

S U 

2 J 

3 J 

10R 

20 R 

S U 

-
_ 
-
-I O U 

5 U 

5 U 

S U 

48 . 

S U 

5 U 
4 J 

_ 4 J 

• 2 J -

su 
S U 

. -
--
-2 J 

S U 

S U 

su 
su 
su 

-su 
su 

-
120 D 

S U • 

S U 

5 U 

S U 

5 U 

S U 

S U 

S U 

S U 

S U 

S U 
5 U 

0.211 
0 0273U 

2.1 

13.28 

435 

6.21 
0 44 

-19.2 

-0.B8 

7/05 

4 J 

S U 

1 J 

S U 

10 R 

20 R 

S U 

-
_ 
-
-10 UJ 

5 U 

S U 

•' S U 

22 

5 U 

' 5 U 

S U 

-1 J 

su 
su 
su 

-
-_ 
-su 

su 
su 
su 
su 
su 

-su 
5 U 

-
41 J 

. 27 J 

SUJ 

SUJ 

SUJ 

SUJ . 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 
SUJ 

9 74 J 

4.57 J 

< 1 

14.50 

497 

6.00 

7.79 
37.3 

-10.43 

10/05 

0.8 J 

5 U 

2 

5 U 

I O U 

20 R 

S U 

_ 
_ 

- -
-IOU 

su 
su 
SU 
14 

SU 

S U 

9 

-S U 

1 J 

S U 

• 5 U 

- • 
,-_ 
-SU 

5 U 

SU 

SU 

5 U 

S U 

-SU 

5 U 

-
is ' 

6.7 

SU 

SU 

S U 

S U 

5 U 

5 U 

5 U 

S U 

5 U 

S U 
SU 

8.73 
9.31 

1.1 

14.0 

440 

6.28 

0 00 
• -74 

-15.48 

1/06 

lO'U 

I O U 

I O U 

. I O U 

I O U 

I O U 

I O U 

I O U 

1 2 J 

I O U 

I O U 
I O U 

I O U 

I O U 

I O U 

10^ ' 

I O U 

I O U 

1.2 J 

-I O U 

I O U 

I O U 

10 u -

-- I O U 

I O U 
I O U 

10 UJ 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 
10 UJ 

17 

5 U 

S U L 
5 U 

su 
5 U 

5 U 

su 
5 U 

su 
S U 

S U 
SUL 

7 54 
13.4 

3.9 

13.1-

e i o 

6.37 

1 5 7 
-77 

-1.48 

4/06 

3 8 

I U 
0 74 J 

3 U 

SU 

su 
I U 

I U 
1.4 

0.88 J 

1 U 
SU 

1 U 

1 U 

I U 

31 

I U 

. I U 

1 B 

_ 0.79 J 

0.57 J 

I U 

I U 

-1.9 

0 81 J 
3.0 

I U 

I U 

I U 

I U 

0.25 J 

0 17 J 

1 U 

1 u • 

• 1UJ 
I U 

19 

6 5 L 

S U 

5 U 

S U 

5 U 

5 U • 

5 U 

SUL 

SU 

SU 

SU 
5 U 

8.45 
11.6 

< 2 

14.5 

416 

6.28 

0.00 
-82 

-6.22 

7/06 

3.9 

2 U 

8.6 

6 U 

I O U 

9.9 U 

2 U 

2 U 
3.4 

1.0 J 

2 U 
I O U 

2 U 

2 U 

2 U 

53 

2 U 

2 U 

5.1 J 

_ 2.2 
0.97 J 

2 U 

2 U 

-3.2 

1.3 J 
5.3 

2 U 

2 U 

2 U 

2 U 

0.50 J 

2 U 

2 U 

2 U 

2 U J 
2 U 

45 

S U 

S U 

5 U • 

S U 

5 U 

S U 

S U 

5 U 

5 U 

S U 

5 U 
5 U 

10.0 
13 6 

4 

14.5 

906 
6.04 

0.00 
-62 

-11.06 

10/06 

5.8 

2 U 
• 1 4 J 

6 U 

I O U 

IOU 

2 U 

2 U 

2.1 

2 U 

2 U 
IOU 

2 U J 

2 U . 

2 U 
57 

• 2 U 

2 U . 

3 8 

_ 1 9 J 

• 0.96 J 

2 U 

2 U 

-1.7J 

1.2 J 
4.4 • 

2 U 

2 U 

2 U 

- 2 U 

2 U 

0 4 7 J • 

2 U 

2 U 

2 U 
• 2 U 

33 

S U 

S U 

S U 

S U 

5 U 

S U 

S U 

S U 

5 U 

S U 

5 U 
SU 

13.0 
30.2 • 

6 

14.2 

417 

" 6.06 

0.00 
-89 

-10.96 

1/07 

2 9 

1 U 
0 34 J 

3 U 

S U 

SUJ 

I U 

1 U 

1 5 

0.45 J 

1 U 
S U 

I U 

• I U . 

1 U 

89 D 

I U 

1 U 

2.B 

-
1 ? 

0.97 J 

1 U 

1 U 

-1.6 

1 8 
6 7 

0.6B J 

0 18 J 

1 U . 

1 U 
0.41 J 

O S U • 

I U 

i u 
1 UJ 

0.22 J 

39 

5 U 

S U 

5 U 

S U 

S U 

S U 

S U 

S U 

- su 
S U 

su 
su 

12.1 
46.7 

-
13.5 

403 
6.41 

0.25 
-71 

-8 47 

4/07 

2.5 

2 U 
0.71 J 

6 U 

IOU 

10 UJ 

2 U J 

2 U 

1 0 J 
0.44 J 

2 U 
I O U 

2 U 

2 U 

2 U 

120 D 

2 U 

2 U 

3.2 

-1.6 J 
• 0.94 J 

2 U 

2 U 

-1.5 J 

2.0 
6.9 

2 U 

2 U 

2 U 

• 2 U 

2 U ' 

O S U 

2 U 

2 U 

2 U 
2 U 

34 

S U 

S U 

5 U 

S U 

5 U 

S U 

S U 

5 U 

5 U 

5 U 

S U 
S U 

8.43 
45 8 

-
14.5 

261 

6.93 

0.00 
-109 

-10.32 

10/07 

.1 5 J 

S U 

5 U 

I S U 

"25 U J 

25 U J 

5 U 

SUJ 

S U • 

1.3 J 

S U 
25 U 

S U 

S U 

5 U 
64 

S U 

S U 

2.3 J 

-5 U 

S U 

5 U 

S U 

-• •1.2J • 
1.4 J 

4.6 J 

S U 

SUJ 

S U 

S U 

S U 

S U 

S U 

su 
SUJ 
S U 

23 

5 U 

' 5 U 

5 U 

S U 

S U 

S U 

5 U 

2.1 J 

S U 

S U 

S U 
S U 

4.53 
36.9 

-
15.0' 

425 

6.71 

0.00 
-86 

-15.23 

4/08 

1 3 J 

S U 

S U 

I S U 

25 U 

25 U 

S U 

su 
s'u 

2.2 J 

S U 
25 U 

S U 

S U 

SUJ 

. SO 

5 U 

5 U 
1.4 J 

-5 U 

S U 

5 U 

S U 

-0.97 J 

1 4 J 

• 3.6 J 

su' 
S U 

S U 

S U 

S U 

S U 

S U 

S U 

5 U 
5 U 

13 

S U 

S U 

S U 

S U 

S U 

S U 

S U 

S U L 

S U L 

S U 

s"u 
S U 

3.94 

40 0 

-
14.1 

660 

6.46 

0.22 
-127 

-10.50 

10/06 

0.65 J 

2 U 

2 U 

5 U 

I O U 

• I O U 
0.41 J 

2 U 

2 U 

. 2 5 

2 U 
I O U 

2 U 

, . 2 U 

2 U 

25 

2 U 

2 U 

2 U 

-2 U 

2 U 

2 U 

2 U 

-0.58 J 

0.59 J 
1.8J 

2 U 

2 U 

2 U 

2 U 

2 U 

' 2 U 

2 U 

• 2 U 

2 U . 
2 U 

24 

5 4 U 

5 4 U 

5.4 U 

5.4 U 

5.4 U 

5.4 U 

5.4 U 

5 4 U J 

5.4 U 

5.4 U 

5 4 U 
5 4 U 

2.65 
34.9 

-
13.4 

513 

7.33 

0.17 

-100-

-12.46 

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

UL - Not detected, quantitation limit is probably higher 

R - Data Rejected 

D - Sample diluTed in the lab for analysis. 

NP - Well net pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 
Table 4 ( con t i nued ) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (ng/l) 

Nitrate Nitrogen (mg/l) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Calcium, Total 

Chromium 

Cobalt 

Copper 

Lead 

Magnesium 

Magnesium, Total 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 
Alkalinity, Total (mg/l as CaC03) 

Disso lved Gasei 

Oxygen (mg/l) 
Methane (mg/l) 
Ethane (ng/1) 
Ethene (^lg/l) 
Carbon Dioxide (mg/l) 

Pesticides/Herbicides {\igll) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT • 

Aldrin 

alpha-BHC 

Alpha-Chlorodane 

beta-BHC. 

delta-BHC 

Dieldrin 

Endosulfan 1 

Endosulfan 11 

Endosulfan sulfate 

Endnn 

Endnn Aldehyde 

Endnn Ketone 

gamma-BHC (Lindane) 

gamma-Chlorodane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor' 

Toxaphene 

MW-18 - . • 1 

1/01 

-

-

_ 

4/01 

-

-

-

7/01 

-

-

-

10/01 

-

-

-

1/02 

- • 

-

-

4/02 

-

-

-

7/02 

-

_ 

10/02 

' -

-

_ 

1/03 

_ v. 

-

_ 

4/03 

0 0 5 0 U 

0.5 

-

7/03 

0.05 U 

2.37 . 

35 DL 

15 

6.2 J 
140 L 

• ^ - , 

10/04 

, 2 0 0 U 
1.8 U 
1380 
0,1 U 
27100 

13,3 

0.5 U 

0.9 U 

12400 

0.2 U 

3.1 

3110 

2.7 

0.95 

31300 

1 .9U ' 

0.4 U . 

4,1 

-

0,0091 U 

0,0091 U 
o , d o 4 i j 

0.009 I U 

0.009 I U 

0.0091U 

0.009 I U 

0.009 I U 

0.009 I U 

0.009 I U 

0.018U 

0,018U 

O.OISU 

0.018U 

a.o i8U 

0.0091U 

0 0091U 

0.009 I U 

0.0091 U 

0.0098J 

1/05 

31 U 

5 U . 
1390 

0 3 5 U 

33000 

19,4 

0.5 U 

.1.7U • 

14500 

0.1 U. 

8,2 

3610 

3.9 U 

0.7 U 

39900 

6.2 U 

0.4 U 

3 6 U 

^ — 

0.02 U 

0.02 U 

0,02 U 

0.01 U 

0.01 U 

O.oi u 
0.068 J 

0.01. U 

0.0061 J 

0.01 U 

0.02 U 

0,02 U 

0.0054 J 

0.02 U 

0.02 U 

0.01 U 

0,01 U 

0.01 U 

0.01 U 

0.1 u 

4/05 

11.9U 
3 U 
58.1 

0,1 U 
14400 

1.3 U 

4,9 U 

0.9 U 

1,2 U 

3700 

0,1 U 

2,9 U 

2310 J 

1.7U 

1.4 U 

8830 

2.9 U 

I U 

4.2 U 

-

0.02 U 

0.015 J 

0,02 U 

0,01 U 

0,01 U 

0.01 U 

0.01 U 

0.01 U 

0.02 U 

0.01 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U • 

. 0 . 0 2 U . 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

0.1 u 

7/05 

20,4 UJ 

3,7 UJ 

895 J 

0.73 UJ 

26500 J 

1.4 UJ 

12,3 J 

0,8 UJ 

1.6 UJ . 

13300 J 

0,1 UJ 

• 1 i : 4 J 

5950 J 

4.5 UJ 

-1,3 U J 

38800 J 

4 U 

0.8 U 

1.3 UJ 

~ 

0:003 J 

0.02 UJ 

0.02 UJ 

0,01 UJ 

0,01 UJ 

0,01 UJ 

0.007 J 

0.01 UJ 

0,02 UJ • 

. 0.01 UJ • 

0.02 UJ 

0.02 UJ 

0,02 UJ 

0,62 UJ 

0,02 UJ 

0.01 UJ 

0.01 UJ 

0,01 UJ 

0,01 UJ 

0,1 UJ 

1UJ 

10/05 

8.4 U 

3,1 

696 

0.1 U 

25000 

0.6 U 

IS 

0.6 U 

1,1 U 

11700 

0,1 U 

9,2 

4540 

4,3 U 

0.2 U 

29900 

7- i 
0.5 U 
2.8 

0.02 U 

0.02 U 

., 0,02 U 

~ 0,02 U 

0,01 U 

0.01 U 

0.01 U 

• 0.01 U 

0.02 U 

0.01 U 

.0.02 U 

0.02 U 

• 0,02 U 

0,02 U 

0.02 U 

0.0022 J 

0.01 U 

0.01 U 

0 0 1 U 

0.1 U 

• 1 u • 

1/06 

19U 

6.0 

627 

0.21 U 

21700 

0.40 U 

21.9 

0.?0 U 

I.OU 

9920 

0,10 U 

6.9 

3400 

3.7 

, 0.50 U 

22600 

' 4 . 3 

0.30 U 

0.44 U 

-

0,02 U • 

0.02 U. 

0.02 U 

0.01 U 

0.01 U 

0,01 U 

0.022 J 

0.01 U 

0.02 U 

0.01 U 

0.02 U 

0,02 U 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 U 

0.01 U 

0.01 U . 

0,1 u . 

1 u 

4/06 

34.9 U 

2.1 

693 

0.56 U 

22100 

19200 

O.SOU 

20.1 

0.40 U 

I .OU 

10100 

8450 

O.IOU 

. 7 8 

4720 

1 a U 

0.50 U 

39000 

2.9 U 

0.40 U 

0.80 U 
109 

-

-

7/06 

32.1 J 

5,2 

721 

0.64 U 
24200 

24600 

0.50 U 

26,1 

l . S U 

1,9 U 

11400 

11200 

O.IOU 
7.9 

4310 

2.2 U 

0,95 

69400 

3,6 U 

0.30 U 

6.2 U 
164 

-

-

10/06 

20.0 U 
3,7 

736 

0.39 U 

25200 

23800 

0.5 

50.9 

1.1 U 
1.6 U 
12000 
11000 
O.IOU 

8.7 
5070 

-2.5 U 
0.50 U 
70000 

3.2 U 
0 4 0 U 
4.4 U 
261 

-

-

1/07 

. 30.3 U 
6.4 

795 

0,30 U 

27600 

0.85 

75.1 

I.OU 

1.2 U 

14700 

O.IOU 

9.8 U -

6110 

2.1 U 

.1.2 U 

76600 

10.5 U 

0.40 U 

5.9 U 

-

-

4/07 

11.1 U 
3.7 

654 

0.20 U 

27500 

•\o.63 U 

66,0 

0.60 U 

2.6 U 
15800 

O.IOU 

8,6 

6600 

2.7 U 

1.2 U 

67800_ 

6.1 u ' 

0.50 U 

4.9 U 

-

-

- Not analyzed or data not available to RAl as ot February 7, 2008 
U - Analyte was not detected above the reporting limit" 
J - Estimated concentration. 
K - Analyte present, reported value may be biased high. 
L - Analyte present, reported value may be biased low. 

R - Data Rejected 
D - Sample diluted in the lab for analysis, 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
HistQrical Summary ot Gioundwater Quality Data Collected by New Castte County for the Vicinity ot the Arnry Creek and Delaware Sand & Gravel L^ndfiDs 

Paratneiet 

Non-HMogena ied VOCs (^u/l) 
Senzenc 
Toluene 
Ethytoenzene 
Xylene (lotal) \ 
2-Butanone 
Aceione 
C«rban Dnutfitla 
Cyclohexane 
'* jpwp f toff fTMfie 
Methyten-buiy< ether 
Uethrlcydofieiane 
4-M«thy-2-pentanone 
Halogenated VOCa ()ig/l) 
9fomotarm 
Bromodichloromethane 
Carbon TetiachlotKle 
Chlorobenzene 
Chloroform 
Dibramochtoromethane 
1.2-Oichbroethane 
1.3 Chlorobenzene 

CA-V 2-Di chic ro e tre ne 
tranv1.2-Dichloroethene 
1 1-Dchloroeihene 
1 Z-Dehtatoeihene (toian 
1.2-Oichlorober«ene 
1 .i-Dchloro benzene 
1.4-Oichloroberuene 
Chloroethane 
Chlororrethane 
Teirachloroeinene 
l.l.l.TrcNoroelhane 
Trichksroethene 
Vinyl Chlonde 
1.2.4-Tf«:Noiob«nzene 
cis.l,3-Dichloropropene 
Methylene CHorrie 

&»mi-\/aiail in { ^ \ \ 
Br»12-chlorDethyl) Ether ' 

Z.Z'-oiybis (1-CWoropropar«) 
2.4-Oimeihy1phorwl 

2-Methylphenol 
4-lil«thy1phenol 
Acetophenone 
Caprolactam 
DiethylpMhalaie 
N-Nitrotodiphenylamine 
Naphthalene 
Phenol 

DiMolved Manganese (mg/I) 
DiewKred Iron (mg/l) 
B i o l o ^ c a i Oxygen I U > . n , J fmgJtl 
F ie ld Parmmaters 
Temperature (Degrees Celcius) 
Conducirvily (iis/cm) 
pH (standard unrti) 
DissoKed Oirygen([ng/I) 
ORP (mV) 
Wa te r -Le« l Elevation (fl. MSL) 

MW-22N - I 
7/DO 

_ _ -_ _ _ -_ -_ _ -
_ --_ -_ _ _ _-_ --̂ -_ _ _ _ ._ _ _ _ _ _ _ -_ .-

0.05 U 

_ . --_ . -_ _ -_ _ _ -
• _ 

--
13 4 

0.061 
5.28 

- _ 260 
.27.66 

12/00 

_ --_ • 

_ --• _ 

-_ _ -
_ -_ _ -_ • 

_ . --_ -_ _ _ _ _ -_ _ _ _ -_ ^_ _ -
0.024 U 

_ -_ _ --_ -_ _ _ -
„ 

--
13.35 
0 073 
6.21 
1 3 

223.8 
-18.17 

41D1 

1 U 
0.1 B 
I U 
1 U 

---_ --_ -
1 u 
1 u 
1 u 
I U 
1 u • 
I U 

o a j ' 

-I U 
I U 

-I U 
2 U 
1 U 
1 U 
I U 
I U 
1 u 
1 u • 
1 u 

0.2 J 
• 1 U 

_ -_ -
0.02 U 

---_ -----_ _ -
-0 023B 

-
13.35 
82.11 
5.22 
0 76 
M2.9 
-23.44 

7/01 

1 U 
1 u 
I U 
I U 

_ --_ --~ _ -
1 u 
1 u 
1 u 
1 u 

0.2 J 
1 U 
3 

-; 1 u 
1 u 

-1 u 
2 U 
I U 
I U 

0.2 B 
1 U 
I U 
I U 
1 U 

0.3 J 
1 U 

_ -_ -
0.024 U 

---_ --_ --_ _ . -
_ 0 011 u 

-
13.47 
126 
5.62 
0 56 
226.4 

-27.05 

lom i 

-_ --_ --_ . --_ -
_ --_ --_ --_ ---_ -_ _ ---_ - • 

_ -_ -
0.025 U 

-_ -----_ --
_ --
-_ ----31.74-

1/02 

_ --_ ---_ --._ -
_ --_ --_ -_ _ --_ _ -_ _ --_ _ _ -
_ -

0.024 U 

_ --_ --_ -- • 

_ ^ _ -
_ • 

--
13.13 
14B.3 
6.12 
2.4 

268 9 
-30.03 

4/02 

-_ --_ -----_ -
_ --_ . - • 

-_ ~ -- . --_ _ -_ _ --_ _ -_ -_ -
0.014 J 

---_ -----_ _ -
_ --

14 14 
146.1 
5.33 
0.72 
307.5 
•28.29 

7/02 

-_ --_ --_ --_ -. 
_ --_ --_ --_ --_ _ -_ _ --_ _ -_ -_ . -

0.04 U 

_ --_ • -

-_ --
_ -
_ --
-_ -0 . 9 2 -

--35.08 

10/02 

-_ --_ - • 

-----_ -
---_ -
---_ --_ _ . -_ _ -_ _ _ 
_ -_ -

0.05 U 

_ --_ -----_ _ -
_ --

15.28 
1294 
5 55 

0 
2B32 
-31.93 

1/03 -

---- • 

-------.-
--------.-----,_ ------
-.--_ -

0.05 J 

--
-------_ -
---

14.48 
165 
5.69 
Q.05 

2205 
.3Z62 

4/03 

O.SU 
0 5 U 
O.SU 
O.SU 

--------
0 5 U 
O.SU 
O.SU 
O.SU 
D2J 
O.SU 
0.5 

-OSU 
0.09 J 

-O.SU 

-O.SU 
O.SU 
O.SU 
O.SU 
O.SU 
OOSJ 
O.SU 
0.2 J 
OSU 

-
--

0.05 U 

--• -

--• -

------
-0.0142 U 

-
14 4 

145.7 
5.1 
0.2 

23Z4 
-29.33 

7/03 

0.5 U 
OSU 
0.5 U 

0.24 JB 

--------
O.SU 
O.SU 
0 5 U 
O.SU 
6.2 J 
0 5 U 
0 1 6 J 

-O.SU 
0 0 4 J 

-0 5 U 

-0 5 U 
05 U 
0.5 U • 
0.5 U 
OSU 
OSU 
DSU 
O.SU 
0 5 U 

--_ -
0.05 U 

--- '• - . '--------
0.799 

0.0234 U 

-
14.69-
160.4 
S.16 
0.33 
B.3 

-22.39 

10/04 

0.41 J 
OSU 
0 5 U~ 
OSU 
1.9 J 
SUJ 
0 5 U 
OSU .; 
O S U 
0 56 
0 5 U 
SU 

0.14 J 
0 5 U 
0 5 U 

1.4 

0.13J 
0 5 U 
19D 

-0 1 7 J 
0.36 J 
0.12J 
O.SU 

_ 0.12 J 
OSU 
0.66 

0.16K 
0 5 U 
OSU 

. OSU 
0.32 J 
OSU 
0 5 U 
OSU 
0 5 U 

1 

0.017 J 
SU 
SUJ 
S U 
SU 
SU 
SU 

su 
5 U 
SU 
5 U 
SU 
SU 

1.53 
0 132 

-
13.56 
226 
6.52 
0.12 
129.6 
-2Z20 

1/05 

SU 
SU 

su 
su 
lOR 
20R 
5 U 

_ --.-IOU 

su 
su 
su 

0.9 J 
SU 

su 
17 

-5 U 
SU 
5 U 
SU • 

_ _ • -

_ SU 
5 U 
SU 
5 U 
SU 
SU 

-SU 
• 5 U 

0 053B 
SU 
5 U 
SU 
SU 
5 U 
5 U 
SU 
SU 
SU 

su 
5 U 

. SU 

1.83 
0.0112 U 

-
13.99 
161 

5 68 
0.04 
114.3 

-17.93 

A m 

SU 
SU 
SU 
SU 
10 R 
20R 
SU 

_ -_ _ IOU 

SU 

su 
su 
su 
5 U 

su 
5 U 

-SU 
5 U 
5 U - ' 
SU 

_ _ - • 

_ SU 
5U 
SU 
SU 

su 
su 

_ su 
su 
-

0.039 
SU 
SU 
5 U 
SU 
5 U 
SU 
SU 
SU 
SU 

SUJ 
SU 
5 U 

0.852. 
0.0273 U 

0 -

13.37 
158 

6 15 
.1.15 
1465 
-3 71 

7/05 

SU 
SU . 
SU • 
5U 
10R 
20R 
SU 

_ .. -.. _ IOU 

5 U ' 
SU 
SU 
5U 
5U 
SU 
SU 

-SU 

su 
SU 

su 

._ _ -. _ su 
5 U 

su 
su 
5 U 
SU * 

_ SU 
5U 

-
0Q2U 

17' 
SU 

SUL 

su 
SUL 
SUL 
SU 

SUL 
5 U 
SU 
5 U 
SU 

0.975 
0 02BU 

14.94 
120 
4 89 

. 1.S4 
218 

-14.10 

10«5 

SU 
5 U 
5 U 
SU 
IOU 
20R 
SU 

---_ IOU 

su 
5 U 
SU 
SU 

su 
5 U 
5 U 

-5 U 
5 U 
5 U 
5 U 

-_ ~ - • 

5 U 
SU 
SU 
SU 

su 
. su 

-su 
su 
-

ooiau 
su 
su 
5 U 

su 
SU 
5U 
5 U 

. su 
5 U 

- S U 
SU 

su 

0004B 
0 027U 

1360 
55 

5.19 
3.12 

2795 
-21 39 

1/06 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
TOU 
IOU 
IOU 
IOU 

10 UJ 
IOU 
10 UJ 
IOU 
IOU 
IOU 
IOU 

-IOU 
IDU 
IOU 
IOU 

-IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

0 016U 
23U 
SUL 
5 U -

su . 
SU 

su 
5 U 
SUL 
5 U 
5 U 
SU. 
SU 

0.607 
00153U 

138 
171 

5.40 
0.01 
227 

-3 93 

4rt)6 

1 U 
1 U 
1 U 
3 U 
SU 

SUJ 
I U 
1 u 
' U 
1 u 
1 u 

su 

1 u 
1 u 
I U 
1 u 

o i l J 
1 u 
1 u 

-1 u • 
1 u 
1 u 
1 u 

-1 u 
I U 
I U 
I R 
I U 
I U 
1 U 
1 U 
1 u 
1 u 
1 u 
I U 

1 UJ 

ooiau 
8.0 L 
5 U ^ 
5 U 
5 U 

su 
su 
su 
SUL 
5 U 
SU 

su 
su 

0 782 
0.0101 U 

15.0 
229 
608 
O.SS 
225 

-1066 

7/06 

1 U 
0.23 J 

I U 
3 U 
SU 

• 7.8 U 
1 U 
1 u 
t u 
1 u 
1 u 
su 

1 UJ 
1 u 
1 u 
1 u 
1 u 
1 u 

0 2 8 J 

_ 1 u 
I U 
1 u 
1 u 

_ 1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 UJ 
1 u -

0019U 
70J 

. 5 U 
5 U 
SU 
s u 
s u 
s u 
s u 
s u 
s u 
s u 
s u • 

0.641 
0.0124 U 

3 

17.6 
208 
6.01 
0.57 
143 

-15.95 

10/D6 

1 U 
1 U 
1 U 
3U 
SU 
SU 
1 U 
1 U 
t i f 
1 u 
1 u 

su 

1 u 
1 u 
1 u 

0.22 J 
O I U 

1 U 
1 U 

_ 1 u 
1 u 
1 u 
1 u 

• _ 

1 u 
t u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

065 J 

0.019 U 
B6DK 

• SU 
5 U 
SU 
s u 
s u 
5 U 
SU 
SU 
SU 
s u 
SU 

0 498 
0.011 U 

<2 

16.6 
^ 195 

6.02 
1.16 
146-

-1560 

1/07 

t U 
1 u 
1 u 
3 U 
5 U 
SU . 
1 U 
1 U 
1 U 
1 U 
1 u 
s u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
2.4 

-1 u 
1 u 
1 u 
1 u 

_ 1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

• 1 u 
1 u 
1 u 

0 020U 
6.2 J 
SU 
5 U 
5 U 
5 U 
5 U 
5 U 
S U 
5 U 
S U 
SU 
S U 

0.587 
0.0091 U 

-
14.9 
194 
6.46 
0.00 
147 

-11.09 

4/07 

1 U 
I U 
I U 
3U 
5U 
SU 
1 U 

1UJ 
t u 

0.31 J 
1 UJ 
5 U 

I U 
1 U 
1 U 
I U 
I U 
1 U 
4 4 

-1 u 
1 u 
I U 
1 u 

-I U 
I U 

0 12J 
1 U 
1 U 
1 u 
I U 
I U 
1 u 
I U 
I U 
I U 

1 UJ 

0 018U 
120 JD 

SU 
5U 
SU 
5U 
5U 
5 U 
SU 
5 U 
SU 
SU 
SU 

0 550 
O.OIOU 

-
20.5 
141 
526 
004 
152 

-14.97 

7/07 

1 U 
0.22 U 

1 U 
3 U 
5 U 

2 8 J 
1 U 
1 U 
I U 

0.28 J 
1 U 
5 U 

1 UJ 
1 U 
1 U 
1 u 

011 J 
I U 
15 

-l U 
1 u 
1 u 
1 u 

-1 u 
1 u 
1 u 
1 U 
1 u . 
I U 
I U 
1 u 
I U 
l U 
1 u 

l U J 
I U 

0 020U 
27 J 
SU 

' su 
su 
5 U 
5 U 
5 U 

SUJ 
5 U 
5 U 
5 U 
5 U 

0 136. 
0.0153 U 

-
1B.2 
198 

947 
000 
•2S 

-16.99 

10ft)7 

1 U 
1 U 
1 U 
3 U 

SUJ 
3 1 J 
I U 

1 UJ 
I U 

0 37 J 
1 U 
5 U 

1 U 
1 U 
1 U 
1 U 

0.18 J 
1 U 
3.2 

-0.29 J 
I U 
1 u 
I U 

-1 u 
I U 

0 1 6 J 
1 U 
1 U 
1 U 
1 U 
1 u 
1 u 
1 u 
1 u 

l U J 
I U 

0.020 U 
IS J 
s u 

SUL 
SU 
SUL 
SUL 
5 U 
SU 
5 U 
SU 
SU 
SU 

0541 
0.009 U 

-
15.7 
181 

• 7 39 
0 1 9 ' 
99 

-18 22 

1/08 

I U 
1 U 
1 U 
3 U 
SU 
SU 
I U 
I U 
t u 

0.24 J 
I U 

su 

1 UJ 
1 u 
1 UJ 
I U 
1 u 
1 u 
5.9 

- • 

0.35 J 
0.14 J 

; u 
l U 

-1 u 
I U 

0 1 3 J 
1 U 
1 U 
I U -
1 u 
1 u 

' 1 u 
- 1 u 

1 u 
I U 

0.62 J 

0020U 
5 U 
SU 
5 U 
SU 
SU 
s u 

. 5 U 
5UJ-
SU 
5 U • 
SU 
SU 

0 107 
0.0212 U 

14.6 
416 
9 61 
0.92 
21 

-14 25 

Ama 

1 u 
1 u 
1 u 
3 U 
5 U . 
SU 
1 u 
I U 

\a 
D.63 J 

I U 
SU 

1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 
3 4 

-0.35 J 
0.14 J 

I U 
1 u 

_ I U 
I U 

026 J 
1 U 

0.37 J 
0.19 J 

1 U 
1 U 
1 U 
1 U 
1 U 
I U 

039 J 

0 019U 
SU 
SU 
SUL 
SU 
SUL 
SUL 
SU 

, SU 
5 U 
SU 
SU 
SU 

0.380 
0.100 U 

-
16.8 

• 429 
643 
1.08 
150 

-15 35 

7/08 

1 U -
1 U 

• 1 U 
3 U 
SU 

a.9u 
I U 
I U 
I U 

0.75 J 
I U 

su 

. 1 U 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

-1 u 
1 u 
I U 
1 u 

_ . I U 
I U 

0.13 J 
I U 
1 u 

0.35 J 
1 U 
1 U 

^ ^ y 
.1 u -
1 u 
1 u 
1 u 

0.019 U 
14 

SU 
SUL 
SU 

• SUL 
SUL 
SU 
SU 
5 U 
5 U 
5 U 
SU 

0.459 
0.0126 U 

-
17 J 
313 
6.55 
0.83 
126 

-19 04 

lofla 

l U 
l U 
1 u 
3 U 
SU 
SU 
1 U 
1 u 
JU 

0 36 J 
1 U 
SU 

1 U 
1 U 
1 U 
l U 
1 u 
1 u 
1 u 

-0.27 J 
1 u 
1 u 
1 u 

_ 1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
l U 
1 u 
1 u 

. 1 u 
1 u 
1 u 

0.24 J 

0020U 
5 U 
SU 

SUL ~ 
5 U 

SUL 
SUL 
5 U 

SUJ 
5 U 
5 U 
SU 
SU 

0346 
00217U 

-
15.7 
244 
6.40 
0.32 
120 

-15.94 

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above (he reportng limit 

J - Estimated concentration. 

K ' Analyte present, reported value may be biased high. 

L - Anatyte present, Feporled value may be biased low. 

UL - Not detected, quantitation bmit is probably higher 

D - Sample diluted in the lab for analysis. 

NP - Well ntjt pumping 

P - Dtscrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

R - Data Rejected 
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RUTH ASSOCIATES, INC. 
Table 4 (continued) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (^g/l) 

Nitrate Nitrogen (mg/I) 

Aluminum 

Arsenic 

Barium 

Beryffium 

Calaum 

Calcium, Total 

Cobalt 

Copper 

Lead 

Magnesium 

Magnesium. Total 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 
Alkalinity, Total (mg/l as CaC03) 

Dissolved Gases 

Oxygen (mg/l) 
Methane (mg/l) 
Ethane (Mg/l) 
Ethene (pg/l) 
Carbon Dioxide (mg/l) 

Pesticides/Herbicides (^g/l) 

4.4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

alpha-BHC 

Alpha-Chlorodane 

beta-BHC 

detta-BHC 

Dieldnn 

Endosulfan 1 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endnn Aldehyde 

Endrin Ketone 

gamma-BHC (Lindane) 

gamma-Chlorodane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor . 

toxaphene 

MW-22N 1 

7/00 

- -

-

-

12/00 

-

; 

_ 

4/01 

-

_ 

-

7/01 

-

-

-

10/01 

-

-' 

-

1/02 

-

-

4/02 

- • 

-

~ 

7/02 

-

\ 

10/02 

-

1/03 

-

-

_ 

4/03 

1,76 

1,31 . 
0.4 JB 

0,04 JB 
0,05 JB 

55 

~ 

7/03 

2 22 

0,3 B 

2 U 

• 2 U 
73 L 

- ' 

10/04 

-

; 

0,02 U 

0.02 U 

0.02 U 

0,01 U 

0,01 U 

0,01 U 

0,015 

0.01 U 

0.022 

0.01 U 

0.02 U 

0.02 U 

0.02 U 

0,02 U 

0,02 U 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

. 0.1 u 

1/05 

-

0.02 U 

0.02 U 

0.02 U 

0,01 U 

0,01 U 

0.01 U 

0.011 J 

0.01 U 

0.028 

0.0032 J 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0,02 U 

0.01 U 

O.O l l j 

0.01 U 

0,01 U 

0.1 U 

4/05 

, -

-

0,02 U 

0,02 U 

0.02 U 

0.01 U 

O.OIU 

0.01 U 

0.01 U 

O.OIU 

0.023 

0.01 U 

0.02 U 

0,02 U 

0.02 U 

0,02 U 

0,02 U 

0,01 U 

0.01 U 

0.01 U 

0.01 U 

0.1 u 

7/05 

• -

-

0,02 U 

0,02 U 

.0.02 U 

0.01 U 

0,01 U 

0.01 U 

. 0,0033 J 

0.01 U 

0.005 J 

o:oi u 
0.02 U . 

0.02 U 

0.02 U ' 

0,02 U 

0,02 U 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

0.1 u 

I U 

10/05 

-

- . 

0.02 U 

0.0015 JP 

0.02 U 

0,01 U 

0,01 U 

0,01 u 

0.01 u 

0.00092 J 

0.0056 J 

0.01 U 

0.02 U 

0.02 U 

0.02 U 

.0,02 U 

0.02 U 

0.0012 J 

6.0013 J 

0.01 U 

0.01 U 

0.1 U 

1 U 

1/06 

-

0,020 U 

0.020 U 

0,020 U 

"0,010 U 

O.OIOU 

O.OIOU 

O.OIOU 

O.OIOU 

0.0094 J 

O.OIOU 

.0.020 U 

0.020 U 

0.020 U 

0,020 U 

0,020 U 

O.OIOU 

-O.OIOU 

O.OIOU 

0,010 u 

O.IOU 

1.0 u 

4/06 

15700 

' 1980 

46.0 

-

~ 

7/06 

13700 

1700 

31,0 • 

-

0,020 U 

0.020 U 

0.020 U 

O.OIOU 

0.010 U 

0,010 U 

0,010 u 

0.010 u 

0.0062 J 

O.OIOU 

0 0 2 0 U 

0.020 U 

0.020 U 

0.020 U 

0,020 U 

0.010 U 

O.OIOU 

O.OIOU 

O.OIOU 

O.IOU 

I .OU 

10/06 

10400 

1600 

32.0 

; 

~ 

1/07 

-

-

0 0 2 0 U 

0.020 U 

0.020 U 

O.OIOU 

O.OIOU 

.0,010 u 

0,010 u 

O.OIOU 

0.0065 J 

O.OIOU 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0,020 U 

O.OIOU 

O.OIOU 

O.OIOU 

O.OIOU 

O.IOU 

I.OU 

1/08 

, 1.01 

_ 

-. 

-

- Not analyzed or data not available to RAl as of February 7, 2008 
U - Analyte was not detected above the reporting limit 
J - Estimated concentration. 
K - Analyte present, reported value may be biased high. 
L - Analyte present, reported value may be biased low. 

D - Sample diluted in the lab for analysis, 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 

,table 4 (continued) 
Historical Summary of Groundwater Quality Data Collected by New Castle County (or the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameler 

Non-Halogenated VOCs (pg/l) 
Beniefie 

Toluene 
EUx'/ibenzene 

XVene (Uitaii 
2-Biitanone 

Acetone 
Carbon Dlsut^de 

Cydohexane 
Isopropylbenzene 

Meffiy-ien-tiuivl ether 
Methv1cvclohe>ane 
4-Methy-2-pontanQne 

Halogenated VOCs (pg/l] 
Bfomn'orm 

BfomodichloromeOiane 

Cartoon Tetrachloride 

CWofobenzene 
Chlorotorm 

Dibromochloromeihane • 
1 2-Dichloro«thane'\ 

l,3ChloroDefizene 
l.l-Di[JiloroeIhane 

cis-1.2-D<chliircetiene 

&ans-1,2-0ichlo[oettiene 
1.1-Oichloroethene 
1.2-Dichloroethene (total) 

1,2-Dichlorobenzeno ' 
1,3-Dichlorobenzene 

1 ,A-DiChlorobenzene 
Chloroethane 

Chloromelhane 
Tetrachloroethene 

1,1.1-Trichloroethane 
Tnchloroethene 

Vinyl Chlonde 
1,2,4-Trichlofobenzene 

CIS-1.3-Dicnloropropene 
Methylene Chlonde 
Trichlorofluoro methane 

Seml-Volatilas ingl l ] 

Bis(2-chloroetnv11 Ether 

Bis(2-ethylheKy1)phttialate 

2,2'-0)fVbis (1-Chloropropane) 
i.-l-Dimethylphenol 

2-Melfiylnaphthalene 

2-Memylphenol 
d-Ueffiylphenol 

Acetophenone 
Caprolactam 

Diethylphthalate 

N-Nitiosodiphenytamjne 
Naphthalene 
Phenol 
Inorganics (^g/l) 

Dissolved Manganese (mg/l) 
Dissolved Iron (mg/l) 

Biological Oxygen Demand (mg/l) 

Field Parameters 
Temperature (Deprees Celcius) 
Conductivity (jis/cm) 

pH (standard units) 

DissoKcd Oxygen (mofl) 
ORP (mV) 

Water-Level Elevation (ft. MSL) 

MW-2eN 1 

10/00 

--
_ -
--_ 
_ 
-
_ _ -
_ _ _ 
-
-_ 
_ _ • 

_ _ 
- • 

-
-
_ • 

-
_ -_ 
--
_ _ 
--
_ -

0.32 

_ _ 
-_ 
_ 

• -

-
_ _ 
-

• • _ 

-
--
-

13 69 

85 04 V 
7.18 

0 ie 
1BB.B 

-

1/01 

--
-_ 
--_ 
_ 
-
---
_ _ -
-
- " _ 
_ -
_ _ 
-_ 
-_ 
-
_ --
-. -
_ -
--
_ -

0.38 

-
-_ 
_ 
--
_ _ 
-
_ -
-• -

-
13.5 

0.062 

.7.23 
0,17 
19^.1 

27.96 

4/01 

1 U 

1 U 
1 U 

t u 

---
-
-
-_ -

1 U 

1 u 
1 UJ 

1 u 
1 u 

1 u 
1 u 

_ 1 u 
1.U 

1 u 
2 U 

1 u 
1 u 

• 1 u 

1 u 
1 u 

1 u 
1 u 
1 

1 u 

.--
_ -

0.4 

_ _ 
--
_ 
--
_ _ 
-
_ . -
-0.0157 B 

-
13.23 
B2.81 

5.62 
0.34 

373.3 

-21.94 

7/01 

1 U 

1 U 
1 U 

- t u 

---
-
-
---

1 U 
1 u 

\ u-
1 u 
1 u 

1 u 
1 u 

-1 u 

1 u 

-. 1 u 
2 U 

1 u 

I U 
I U 

I U 
I U 

I U 
1 u 
1 

1 u 

-
• -

_ -
0.21 

_ . _ 
-_ 
_ 
--
_ _ 
-
_ -
_ D.on U 

-
13.43 
93 78 

3.95 

_ 374 

-3Q.7a 

10/01 

--
_ _ 
--_ 
_ 
-
---
-_ _ 
- • 

--
_ _ 
_ 
--

- -_ 
-
-_ _ 
-

• -

_ . _ 
--
_ -

0 2 1 

_ _ 
--
_ 
--
_ _ 
-
_ -
_ -
-
_ 
-
_ • 

_ --36.42 

.1/Q2 

--
-_ 
---
-
-
-_ -
---
-
-_ 
_ _ 
--
- • 

-
_ 
-
--_ 

• -

• -
_ _ 
--
_ -

0.09B 

-_ 
-_ 
_ 
--
_ _ 
-. -

' -

--
' ~ 
13.38 
95 67 

5 65 
1.6 

377.2. 

-31 31 

4/02 

--
_ -
--_ 
_ 
-
-_ -
-_ _ 
-
-_ 
_ _ 
_ _ 
_ 
-_ 
-
_ 
-
--
_ _ 
--
_ -

0.12 

_ _ . 
- . -
_ 
--
- . _ 
-
_ • 

-
_ -
-

14.09 
96 62 

4.93 
0.77 

395.1 

-

7/02 

--
-_ 
---
_ 
-
-_ -
--_ 
-
-_ 
_ _ 
_ _ 
- • 

-
_ _ 
-
_ _ _ 
--

• - . 

_ 
--
_ -

0.13 

_ _ 
-_ 
_ 

• -

-
_ _ 
-
_ -
_ • -

.-
14.23 
93.68 
5.44 

0 22 
309.6 

-39 04 

10/02 

--
-_ 
---
-
-
-_ -
-_ _ 
-
--
_ _ 
_ _ 
-_ 
-_ 
-
_ _ -
--
_ _ 
--
_ -

0.1 

-_ 
--
_ 
--
_ _ 
-
_ -
_ -
-

14.88 
81.45 
5.24 

1,66 
332.4 

-28 84 

1/03 

--
--
---
_ 
-
-_ -
--_ 
-
--
_ _ 
-_ 
-_ 
_ _ 
-
_ _ . _ 
--
_ _ 
--
_ -

• 0.07 

-_ 
--
_ 
-- , 
_ _ 
-
_ -
_ -
-

13.85 

103 
5.67 

0.08 
338.6 

-34 23 

4/03 

5 U 

5 U 

5 U ' 
5 U 

-
• -

-
~ 
-
---

5 U 
5 U 

5 U 

5 U 
5 U 

5 U 
5 U 

_ 5 U 

5 U 

-5 U 

-SU 

5 U 
5 U 
5 U 

•5U 

5 U 
5 U 
5 U 

. 5 U 

--
_ -

0.1 

_ . _ , 
-_ 
_ 
--
_ 
_ • 

-
_ -
-0.0192 U 

-
14.03 

103.2 

4.75 
0.13 

231.2 

-28.56 

7/03 

0.5 U 

0.5 U 
0.5 U 

Q.ZJB 

---
-
-
---

0 5 U _ 
0.5 U 

0 5 U 
0.5 U 

0.03 J 
OSU 

0.055 J 

-D.SU 

O.SU 
- • 

. O.SU 

-O.SU 

OSU 
O.SU 
OSU 

OSU 
D.SU 

O.SU 
O.SU 

O.SU 

--
--

0.07 

-_ 
--
-
- . -
--
- . 
-- ^ 

0.0044 B 
0.0234 U 

-
17 74 

115.7 

4.97 

6.70 
121.2 

-35 3 

10/04 

D.11 J 

OSU 
O.SU 

O.SU 
SU 

SUJ 
O.SU 

O.SU 

O.SU 
0.34 J 

O.SU 

su 

0.11 J 
O.SU 

O.SU 
O.SU 

OSU 

O.SU 
• D.15J 

-0.11 J 
D.11 J 

O.SU 

O.SU 

-O.SU 
D.SU 

O.SU 

• D.SU 
OSU 

O.SU 

o.n J 
0.67 

OSU 
O.SU 

• O.SU 
O.SU 
O.SU 

0.11 

su 
SUJ 

su 
su 
SU 

su 
SU 

su 
SU 

su 
su 
su 

0.0029 J 
0.011 u 

-
13.66 , 

115 

• 5.39 
0.30 

152.5 

-27 19 

1/05 

su 
5 U 

SU 
5 U 

IDR 
20 R 

SU 

-
-
--IOU 

SU 

. su 
SU 

su 
su 
SU 

su 

_ 5 U 

5 U 
5 U 

-
-_ 
-SU 

-su 
SU 

su 
su 

-su . 
su 

--
0.2 B 

5UL 
SUL 

SUL 
SUL 

SUL 
SUL 

. SUL 

SUL 
SUL 

SUL 
SUL 
SUL 

0.0042 B 
0.0112 U 

-
13.96 

78 

5.63 
2.71 . 

196.2 

-20 74 

4/05 

5 U 
5 U 

SU 
5 U 

IOU 
20 U 

SU 

-
-
--. IDU 

SU 
5 U 

5 U 

SU 
SU 

SU 

S U 

_ su 
5 U 
5 U 

• -

-
-SU 

-5 U 

S U 
SU 
S U 

-5 U 

SU 

--
0.15 

SUL 
S U 

S U 
5 U 

S U 
S U 

• S U 

SUL 
SUL 

SUJ 
SU 
SU 

0.0043 
0.0273 U 

• D 

13.59 
84 

5.57 

2.40 
227.4 

-4 03 

7/05 

SU 
5 U 

SU 
S U 

IOU 
20 R 

SU 

_ 
-
-_ IOU 

SU 
5 U 

5 U 

5 U 
SU 
SU 

S U 

_ SU 

5 U 
SU 

-
_ _ 

5 U 

_ 5 U 
SU 

SU 
SU 

_ SU 

su 

_ -
0.2 
5 U 

SU 

S U 
5 U 

SU 
5 U 

SU 
5 U 

5 U 

•SU 
5 U 
SU 

0.Q0S4 
D.D28 U 

H 

14.59 

105 
5.03 

2 63 
24B.4 

-19 74 

10/05 

SU 
SU 

SU 

5 U 
IOU 
20 R 

SU 

_ 
• -

-_ IOU 

su 
5 U 
5 U 

SU 

5 U 
SU 
SU 

_ SU 
5 U 
SU 

_ 
-_ 
-5 U 

-SU 

SU 

. su 
. su 

• _ 

su 
su 

_ -
0.7B 
SU , 

SU 

S U . 

su 
SU 

su 
5 U 

SU 

su 
su 
5 U 
SU 

0 0054 
0.0122 U 

<\ 
1S.7 

130 

5.62 
0.00 
198 

-24 97 

1/06 

IOU 
14 J 

IOU 

tau 
I D U 

IOU 
IOU 

IOU 
IOU 

IOU 

IOU 
10 u 

IDUJ 

10 u 
IDUJ 

IOU 
IOU 

IOU 
I D U 

_ IDU 

I D U 
IOU 

IOU 

-IOU 

IOU 
IOU 
IOU 

IOU 
IOU 

IOU 
IOU 

I D U 
IOU 

• IOU 
IOU 
IOU 

0.59 
SUL 

SUL 
S U 

SU 
5 U 

- SU 

SU 

SUL 
SUL 

SU 
SU 
5 U 

O.0D3S . 
0.0153 U 

<\ 
14 1 

14? 
5.24 

0 44 
249 

-1.79 

4/06 

a i B J 

0 76 J 

I U 
3 U 

SU 
SUJ 

1 U 
1 U 

1 u 
1 u 

1 u 

su 

1 u 

1 u 
1 u 

1 u 
1 u 

I U 

1 u . 

_ 1 u 
1 u 
1U 

1 u 

-1 u 

1 u 
1 u 

. l U J 

1 u 
1 R 

1 u 
1 u 

1 u 
1 u 

1 u 
• 1 u 

1UJ 

2.8 D 
SUL 

su 
5 U 
SU 

SU 
5 U 

SU 

SUL 
SU 

SU 
SU 
SU 

0.0079 U 
0.0101 U 

<i 

15.3 

162 

S.80 
1 08 
2S4 

-13 27 

7/06 

0.64 J 
0 47 J 

1 U 

3 U 

5 U 
S.OU 
1 U 

1 U 
1 U 

0.30 J ; 
1 U 
SU 

1 UJ 

1 U 
1 U 

1 u 
1 u 

1 u 
0.48 J 

_ 1U 
1 u 
1 u 

1 u 

-1 u 

I U 
1 u 
i U 

1 u 
I U 

I U 
1 u 

1 u 
1 u 

1 u 
1 UJ 
l U 

3.6 J 
SU 

5 U 
S U 

5 U 

SU 
SU 

5 U • 

SU 
SU 

^ 5 U 
SU 
SU 

0.0043 
0.0124 U 

b 

17.S 

188 

5.75 
1 30 
178 

-20 72 

10/06 

0.38 J 

1 U 
1 U 

3 U 

SU 
S U 
1 U 

1 U 
1 U 

1 u 
1 u 

su 

1 UJ 

1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

-1 u 
1 u 

. 1 u 
1 u 

-1 u 
1 u 

1 u 

] u 
1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

1 u 
1 u 
1 u 

1.5J 

6 9 L 
SU 

5 U 
SU 

su 
SU 

. 5 U 

SUL 
SUL 
SU 
SU 
SU 

0.003 
0O075U 

<5 

16.0 
24A 

5.92 
1.03 
174 

-17 65 

1/07 

0.38 J 

1 U 
1 U 

3 U 
S U 

SU 
1 U 

1 U 
1 U 

1 U 

1 U 
SU 

1 u 
1 u 

1 u 

1 u 
1 u 

1 u 
0.16 J 

_ 1 u 

1 u • 
1 u 

1 u 

-I U 
1 u 

1 u 
1 u 

1 u 
1 u 

1 u 
0.28 J 

1 U 
1 U 

1 U 
1 U 
1 u 

2 0 J 
5.0 J 

su 
S U 

su 
su 
su 
su 
su 
su 
su 
su 
5 U 

0.0035 U 
00101 U 

-
15 0 
124 

5.47 

0.B1 
199 

-16.17 

4/07 

5.8 

1 U 
1 U 

JO-

su 
su 
1 u 

1 UJ 
1 u 

0.14 J-

1 UJ 

su 

1 u 

1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

_ 1 u 
D.45J . 

1 u . 

1 u 

_ 1 u . 
1 u • 

1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

1 UJ 

19 
7 7 J 

SU 
5 U 

SU 

5 U 
SU 

SU 

su 
su 
su 
su 
su 

0.0035 
OOIOU 

-
14 6 

121 

5.39 
0.00 
163 

-19 06 

•7/07 

0.97 J 

0.22 U 
1 U 

3 U 
5 U -
5 U 

1 UJ 

1 U 
1 U 

1 U 
1 U 
S U 

1 U 
1 U 

1 U 
0 64 J 

I U 

1 U 
2.5 

_ 1 U 
0 6 1 J 

1 U 

1 U 

-D.32 J 
1 U 

1 U 
1 U 

D 15 J 
1 U 

1 U 
1 U 

1 U 
1 u 

1 u 
1 UJ 
1 u 

42 

8.4 J 

S U 

su 
5 U 
S U 

S U 

SU 
SUJ 

5 U 
SU 

SU 

su 

0 004U 
0 0153U 

-
16.4 

375 

6.05 
0.00 
122 

-23.27 

10/07 

0.46 J 

1 U 
1 u 

3 U 

S U J . -
SUJ 
1 U 

1 u 
1 u 

0.23 J 
I U 
5 U 

1 U 

1 U 
• 1 U 

1.3 

1 U 

1 U 
2 

-1 U 

0.31 J 
1 U 

I U 

-0.11 J 
1 u 

0.19 J 
1 U 

1 UJ 
1 U 

1 U 
0.76 J 

1 U 
1 U 

1 U 
1 UJ 
1 U 

11 

4.2 L 

5 U 
SU 

5 U 

SU 
SU 

5 U 

SUL 
SUL 

SU 
SU 

. 5 U 

0.002 U 
0.009 U 

-
1S.6 

511 

6.31 
0.00 
96 

-24 91 

1/OB 

0.65 J 

1 u • 
1 u 

3 U 

su 
SU 
1 u 

1 U 
1 u 

I U 
1 U 

su 

• 1 UJ 
1 u 

l U J 
0.34 J 

1 U 
1 U 

1.5 

_ 0.32 J 
0 43 J 

1 U 

I U 

• - , 

0.15J 
I U 

I U 
1 u . 

0.15 J 

1 u-

I U 
0.69 J 

1 U ' 
1 U 

I U 
1 U 
1 U 

20 

SU 

SU 
S U 

5 U -
S U 

5 U 

S U 
SUJ 

SU 
5 U 

SU 
SU 

0.0013 J 
0.0212 U 

1 

15.3 
451 • 

6.S1 

1.21 
130 

-16.21 

4/08 

1.5 

I U 
1 U 

3 U 
SU 

SU 
1 U 

I U 

. I U 
1 u 
1 u 

su 

1 u 
1 u 

J UJ 
I U 

I U 
1 u 

1.0 

_ 0.26 J 
0.39 J 

1 u • 
1 U 

_ 0.12 J 
I U 

I U 
I U 

I U 
I U 

I U 
1.7 

1 U 
1 U 

1 U 
1 U 
1 U 

9.6 

12 

SU 
S U 

5 U 
SU 

su 
su 
su 
su 
su 
su 
5 U 

0.0022 
0 100 U 

-
16 9 

295 
6.35 
1.94 
1D7 

-16.78 

7/08 

0.53 J 

1 U 
1 u 

3 U 
SU 

SU 
1 U 

1 U 
1 u 

• 1 u 
1 u 
5 U 

1 U 
1 U 

1 U 
1 U 

1 U 

1 u 
1 u 

_ -- 1 u 
0 24 J 

1 u 
1 u 

_ 1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

1 u 
1.2 U 

1 U 
1 u 
1 u 

1 u 
1 u 

9.4 

5 U 

5 U 
S U 

5 U 
• 5 U 

• S U -

5 U • 
SU 

. 5 U . 
SU 

SU 
S U 

0.0022 
DD12SU 

-
16.7 

203 

S.BS 
1.67 
183 

-24 79 

10/OB 

0.39 J 

1 U 
1 u 

3 U 
SU 

SU 
1 U 

1 u 
1 u 

1 u 
1 u 

SUJ 

1 u 

1U 
1 u 

1U 
1U 

1 u 
0 54 J 

-0 27 J 
D3D J 

I U 

1 U 

_ 1 U 
1 u 

1 u 
1 u 

1 u 
1 u 

1 u 
0.70 J 

• 1 u 
I U , 

1 u 
1 u 
1 u 

9.5 L . 
5 U 

SUL 
S U 

SU 

SU 
5 U 

SU . 
U J 

5 U 

SU 
5 U 
5 U 

0.0016 U 
0.01 n u 

-
1S.9 

211 

6.90 
1.15 
100 

-1981 

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high. 

L - Analyte present, reported value may be biased low. 

UL - Not detected, quantitation limit is probably higher 

R - Data Rejected 

D - Sample diluted in the lab for anatysis, 

NP - Weil not pumping 

P - Discrepency in GC anatysis. Lower value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 
Table 4 (continued) 

Historical Summary of Groundwater Quality Data Collected by New Castle County for ttie Vicinity of tfie Army Creek and Delaware Sand & Gravel Landf lis 

Parameter 

Inorganics {\igli) 

Nitrate Nitrogen (mg/l) 

Aluminum 

Arsenic _ -

Barium 

Beryllium 

Calcium 

Calcium, Total 

Cobalt 

Copper 

Lead 

Magnesium 

Magnesium, Total 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 
Alkalinity, Total (mg/l as CaC03) 

Disso lved Gases 

Oxygen (mg/l) 
Methane (mg/l) 
Ethane (ng/l) 
Ethene (\igf\) 
Carbon Dioxide (mg/l) 

Pesticides/Herbicides (^g/l) 

4,4'-DDD 

4,4'-DDE 

4.4'-DDT 

Aldrin 

alpha-BHC 

Alpha-Chlorodane 

beta-BHC 

delta-BHC 

Dieldnn 

Endosulfan 1 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

gamma-BHC (Lindane) 

gamma-Chlorodane 

Heptachlor. 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

MW-26N • - - ' * • . -'• 1 
10/00 

-

-

-

1/01 

-

-

\, " 

Am 

-. 

-

~ 

7/01 

• -

-

-

10/01 

-

1/02 

-

~ . 

4/02 

-

~ 

-

7/02 

-

-

• _ 

10/02 

" -

~ 

-

1/03 

> 

-

_ 

4/03 

1.42 

1.3 
0.3 JB 

2 U 
0.04 JB 

71 

~ r-

7/03 

1.56 

0,3 B 

2 U 

0.04 B 
82 L 

-

10/04 

\ 

-

0.02 U 
0.02 U 
0,02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.01 u 
0.02 U 

0,0063 J. 
0.02 U 
0,02 U 
0,02 U 
0,02 U 
0.02 U 
0.01 u 
0,01 u 
0,01 U 
0,01 U 
0.1 u 

1/05 

-

-

0.02 U 

0.02 U 

0.02 U 

0,01 U 

0.01 U 

0.01 U 

0.01 U 

0.01 u 

0.02 U 

o:oi U 
0.02 U 

0.0062 J 

0,02 U 

0.02 U 

0.02 U 

0.01 U 

0.0065 J 

0,01 U 

0,01 U 

0.1 U 

4/05 

-

-

0.019 U 

O.OIOU 

O.OIOU 

0.0093 U 

0.0093 U 

0.0093 U 

0.0093 U 

0.0093 U 

0.019 U 

0,0093 U 

0.019 U 

0.019 U 

O.OIOU 

O.OIOU 

0.012 J 

0.0093 U 

O.OOISJ 

0.0093 U 

0.0093 U 

0.093 U 

7/05 

/" _ 

- -

0,02 U 

0.02 U 

0.0055 J 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

0.02 U 

0,01 U 

0.02 U 

0.02 U 

0 0015 J 

0,02 U 

0.02 U 

0.01 U 

0.01 U 

0,01 U N 

0,011 JN 

0.1 U 

I U 

10/05 

-

-

0.02 U 

0.02 U 

0,02 U 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

0.02 U 

0,01 u 

0.02 U 

0.02 U 

0,02 U 

0,0028 J 

0.02 U 

0.01 U 

0.0016 J 

0.01 U 

0.01 U 

0.1 U 

1 U 

1/06 

-

-

0.020 U 

0.020 U 

0,020 U 

O.OIOU 

O.OIOU 

O.OIOU 

O.OIOU 

O.OIOU 

0,02 U 

O.OOISJ 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.010 U 

O.OIOU 

O.OIOU 

0,010 u 

O.IOU 

I.OU 

4/06 

7790 

3340 

23.0 

- • 

-

7/06 

7050 

3770 , 

16,0 

-

I . 

10/06 

Bseo 

4400 

30,0 - -. 

-

1/08 

0.415 

-

-

- Not analyzed or data not available to RAl as of February 7, 2008 
y - Analyte was not detected above the reporting limit 
J - Estimated concentration, 
K - Analyte present, reported value may be biased high. , ' 
L - Analyte present, reported value may be biased low. 

D - Sample diluted in the lab for analysis, 
NP - Well not pumping 
P - Discrepency in GC analysis. Lower value reported 
B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Historical Summary of Groundwater QualEty Data Collected by New Castle County for the Vicinity of the Aimy Creek and Delaware Sand & Gravel Landfills 

Parameter 

Non-Halogenated VOCs (^g/l) 

Benzene 

Tolueno 

Eltiylbenzene 

Xylene (tDtal) 

2-eutanone 

Acetone 

Cat ton Disulfide 

Cyclohexane 

isopropylbenzcne 

Mettiy-tert-butyl ether 

Wlethytcyclohe«ne 
4.Methy-2-pe nta none 

Bromotorm 

Bromodichloromethane 

Cartion Tetrachlonde 

Chlorobenzene 

Cnloroform 

D/Bromochlorometliane 
1,2-Dichioroethane 

1.3 Chlorobenzene 

1,1-Dichloroethane 

CIS-1,2-Dichioroethene 

ttans-1,2-Dichloroettiene . 

i.l-Oichloroethene 

1,2-Dictibroothene (toiai) 

1.2-Oichlorobenzene 

1,3-Dichlorobenzen8 • 

1,4-D ichloroQe nze ne 

Chlofoothene 

Te:rachioroeihene 

1.1.1-Trichloraethane 

Tncfiioroeltiene 

Vinyl Chloride 

1 2.'l-Tnchlofober\zone 

ds-1.3-Dichloropropene 

Mett^ylene Chloride 
Tnchlorofluoromethant 

Semi-VolaUles i i igt i) 

Bis{2-chioroethyl)Ettier 

Bis(2-ethylhe)fyl)phthalate 

2,2'-cixytn5 (1-Chioropropane) 

S.l-Oimeitiylphenol 

2-Methytphenol 

1-Meihylphenol 

Acetophenone 

Caprolactam 

Diethyiphthaiate ' 

N-Nttfosodiphenylamine • 

Naphthalene 
Pheno 

Inorganics {ii.gl\) 

Dtssotkred Manganese (mg/I) 
Dissolved Iron (mg/l) 

B io logical Oxygen Demand (mgA) 

F ie ld Parameters 

Temperature (Degrees Celcius) 
Conductf^frty (jis/cm) 

pH (standard units) 

Dissolved Oxygen (mg/l) 
ORP (mV) 

Water-Level Elevation (tt. MSLJ 

MW-3d 

1/01 

-_ 
• _ 

-
-
_ 
_ 
-
-
_ 
_ -
-_ 
-
_ 
_ 
-

. -
_ 
-
-
-
_ 
_ 
-_ 
_ 
_ 
-
_ 
_ 
-
-
-
--

370 K 

-
-
-
-
_ 
-
-
-
_ 
_ 
--
_ -
-

14.18 

0.443 
6,97 

0.95 
-32 8 

-24,85 

4/01 

11 

1 U 

0 2 J 

"0.1 J 

-
-
_ 
-
-
-
_ -

1 U . 

1 u 

1 UJ 

3 

1 U 

1 U 

17 

_ 0.8 J 

2 

-1 U 

2,3 J 

0.5 J 

1 U 

0.2 B 
0.7 J 

1 U 

1 U 

O S J 

0.6 JK 

-
-
_ -
75 

_ 
-
-
_ 
_ 
-
-
_ 
_ 
_ 
--
_ 9.31 

-
14 16 

302.1 
S93 

0.13 
192.7 

-20.33 

7 /01 -

32 

1.4 U 

1 4 U 

1.4 U 

_ 
-
-
-
_ 
_ -

1.4 U 

1.4 U 

1.4 U 

16 

1.4 U 

1.4 U 

2 

_ 0.5 J 
0.4 J 

-1.4 U 
0 4 J 

0.5 B 

0 3 B 

1 J 

0.5 J 

1 4 U 

1 4 U 

0.2 J 

0.1 L 

-
-
_ -
30 

_ 
-
-
_ 
-
-
-
-
_ 
_ 
--
_ 27.4 

-
14 17 

297.4 

6 5 

O.Dl 
35.1 

-31.48 

10/01 

-_ 
_ 

"" -
-
-
-
-
-
-
_ -
- - • ' 

-
-
_ 

, - • 

_ 
-
_ 
_ 
-
-
_ 
-
_ _ 
_ 
_ 
-
_ 
-
-

• -

-
_ -

200 

_ 
-
-
_ 
-
-
-
-
_ 
_ 
--
_ -
-
_ 
-
_ 
_ 
--29.52 

1/02 

-_ 
_ 
-
-
_ 
_ 
-
-
-
_ -
-_ 
-
_. 
-
_ 
-
_ 
_ 
_ 
-
_ 
_ 
_ _ 
-
_ 
-
_ 
-
-
-
-
_ -
80 

_ 
-
-
_ 
-
-' 
-
_ 
-
-
--
_ -
-

13 96 

323.2 

6.15 

0.33 
73.7 

-27.33 

4/02 

-
_ • 

_ . -
-
_ 
_ 
-
-
_ 
-_ 
-_ 
_ 
_ 
-
_ 
_ 
_ 
_ 
_ 
- ( 

,_ 
_ _ 
_ 
_ 
-
_ 
_ 
-

_ 
74 

_ 
_ 
-
_ 
_ 
_ 
-
_ • 

_ 
_ 
--
_ _ 
-

13.87 

319.6 

5.5 

_ 129.7 

-

7/02 

-_ 
-
_ • 

-
_ 
_ 
-
-

• _ 

_ 
--
_ 
_ 
-
-
-
_ 
_ 
_ • 

-
_ 
_ 
-_ 
_ 
_ 
-
_ 
_ 
_ 
-
_ 
-_ 

140 

-
_ 
-
_ ' 
-
_ 
-
_ 
_ 
-
--
_ _ 
-

14.13 

364 4 

6.67 

0 
.-85 

-29.19 

10/02 

-

-
-
-
-
-
-
_ 
--
--
-
_ 
_ 
-
-
_ 
_ 
-
-
_ 
_ 
-_ 
_ 
-
-
_ 
-
-
-
_ 
-

72 J . 

-
-
-
_ 
-
-
-
_ 
-
-
--
--
-

14.27 

269 7 

6.74 

0.37 

126.8 

-27.79 

1/03 

-_ 
-
-
-
-
-
-
-
_ 
-.-
--
-
_ 
-
-
-
_ 
_ 
-
_ 
-
-_ 
_ 
-
-
-
_ 
-
-
_ 
--

73 D 

-
-
-
-
_ 
-
_ . 
_ 
-
-
--
--
-

14.11 

416 

6.39 

0,01 
26.9 

-29.67 

4/03 

20 

5 U 

5 U 

S U 

-
_ 
-
-
-
_ 
--

S U J 

s u 

5 U 

35 

5 U 

5 U 

5 U 

_ 2 J 

0,6 J 

-5 U 

_ 1 J 

0.6 J 

2 J 

5 U -

S U 

S U 

S U 

S U 

-
_ 
-
- • 

• 80 D 

-
-
-
_ 
-
-
-
_ 
-
-
--
-158 

-
14.09 

323 2 

5.83 

O.OI 
-58 

-24.92 

7/03 

24 0 

0.5 U 

0.45 JB 

0.39 JB 

-
_ 
-
-
-
_ 
--

O.SU 

O.SU 
0,037 J 

• 17 

O S U 

O.SU 

0 85 

_ 1.3 

0.85 

-0.083 J 

_ 0.73 

0.42 J 

3 R 

0,61 

0 2 1 J 

O.SU 

0.25 J 

O.SU 

-
_ 
---

63 D 

-
-
-
_ 
_ 
-
-
_ 
_ 
-
--

2.22 
45 3 

-
15.23 

350 1 

6.32 

0.01 
78.2 

-28.18 

10/04 

27 D 

O S U 

11 
0 4 J 

5 U 

S U 

0.51 

O S U 

4.3 

0,37 J 

O.SU 
s u 

0,5 U 

O.SU 

O.SU 

2 2 D 

O.SU 

O.SU 

O.SU 

_ 2.8 

0.74 • 

0.24 J 

0 .17J 

_ 2 

0.39 J 

1.3 . 
0.94 

O.SU 

O.SU 

O.SU 

0.28 J 

. O.SU 

O.SU 

O.SU 
0,5 UJ 

140 D-

5.4 U 

•S.4U 

5.4 U 

5.4 U 

5.4 U 

S.4U 

S.4U 

5 4 U J 

S.4U 

5.4 U 

5.4 U 
S.4U 

5.28 
26,8 

- . 
13.86 

489 
6.47 

0.07 
-95,1 

-19 96 

1/05 

2 J 

S U 

S U -

5 U 

I O U 

20 R 

S U 

-
-
_ 
-IOU 

s u 

s u 

SUJ 

12 

s u -

s u 

S U 

_ s u 

s u 

5 U 

_ 
_ 
-_ 
_ 5 U 

S U 

S U 

S U 

s u 

-s u 

s u 

-
• 30 

SUL 

s u 

5 U 

S U 

5 U 

S U 

s u 

SUL 

SUL 

S U 

S U 
5 U 

2.01 
29.3 

-
14.07 

286 

6.59 

0.03 
-126.9 

-14.36 

4/05 

1 J 

SU 

5 U 

S U 

10 R 

20 R 

S U 

-
_ 
_ I O U 

s u 

5 U 

5 U 
7 

5 U 

5 U 

S U 

_ S U 

s u 

5 U 

_ 
-
-_ 
-S U 

5 U 

5 U 

S U 

s u 

-s u 

. s u 

-
23 

5 U 

S U 

5 U 

S U 

5 U 

• 5 U 

S U 

5 U 

SU 

SUJ 

5 U 
5 U 

1.91 J 
21.SJ 

1.3 

13 S5 

256 

.6.39 

0.35 
-70.5 

-1.67 

7/05 

2 J 

5 U 

S U 

S U 

10 R 

20 R 

S U 

-
-
_ 
_ 10 UJ 

s u 

s u 

s u 

6 

• s u 

S U 

s u 

_ s u 

S U -

s u 

_ 
_ 
-_ 

S U 

S U 

s u 

s u 

5 U 

-s u 

s u 

23 

6.1 J 

• SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

S U J 

• SUJ 
SUJ 

2 01 
17.5 
< 1 

13.84 

358 

5.99 

1.47 

1.2 

-11.47 

10/05 

15 

SU 

SU 

S U 

IOU 

20 R 

S U 

-
_ 
_ .IOU 

5 U 

S U 

5 U 

10 

5 U 

S U 

5 U 

_ 5 U 

SU 

5 U 

_ 
_ 
_ _ 
-S U 

S U 

s u 

s u 

5 U 

-S U 

5 U 

-
37 

S U 

S U 

S U 

5 U 

S U 

S U 

SU 

S U 

S U 

S U 

5 U 
S U 

2 31 
16.9 

1.9 

14.0 

397 

6.28 

0 00 
-64 

-16 41 

1/06 

3.2 J 

I O U 

I O U 

I O U • 

I O U 

I D U 

I O U 

I O U 

I O U 

I O U 

I O U 
I O U 

I O U 

I O U 

I O U 

7.6 J 

I O U 

I O U 

I O U 

_ I O U 

I O U 

I O U 

I O U 

_ I O U . 

I O U 

I O U 

10 UJ 

I D U 

I O U 

I O U 

I O U 

I O U 

I O U 

I O U 
10 UJ 

24 

s u 

SUL . 

s u . 

s u 

s u 

s u 

s u 

SUL 

s u 

s u 

• s u 
s u 

2.33 
16.5 • 

3.2 

12.5 

892 
6.24 

0.00 
-74 

-2.70 

4/06 

5.5 

1 u 

I U 

3 U 

5 U 

S U 

I U 

1 U 

0 65 J 
0 43 J 

I U 
S U 

1 u 

1 u 

1 u 

9.0 

1 U 

1 U 

' 1 U 

_ 0.58 J 

0.27 J 

1 U 

1 U 

_ 0 83 J 

0.20 J 

0.72 J 

1 U 

1 U 

1 U 

I U 

1 U 

• 1 U 

1 U 

1 UJ 
1 U 

27 

3.9 L 

5 U 

S U 

5 U 

SU 

5 U 

S U 

SUL 

S U 

5 U 

S U 
S U 

2 38 
17.7 

< 2 

14.4 

530 

6.28 

0 00 
-95 

-7 52 

7/06 

. 7.7 

I U 

0.23 J 

3 U 

S U 

6.1 U 

1 U 

1 U 

0.43 J 

0.95 J 

1 U 
6 U 

1 U 

1 u 

1 u 

9.7 

1 U 

1 U 

l U J 

_ 0.61 J 

1 U 

1 U 

1 U 

-0.84 J 

0.19 J 

0.75 J 

1 U 

• 1 U 

1 U 

1 U 

1 U 

I U 

1 U 

1UJ 
1 U 

22 

SUL 

5 U 

5 U 

5 U 

S U 

5 U 

5 U 

• SUL 

SUL 

S U 

5 U 
S U 

2 41 

16.1 
4 

14.0 
.534 

6.38 

0.00 
^ 7 

-12,42 

• 10^6 

5.4 

1 U 

1 U 

3 U 

S U 

S U 

1 U " 

1 U 

0.43 J 

2.1 

- 1 U 
-• S U 

1 UJ 

1 u 

1 u 

8 9 ' , 

1 U 

1 u 

I U 

_ 0.66 J 

1 U 

1 u 

1 u • 

-0.72 J 

0.1S J 

0.57 J 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 
1 U 

17 

S U 

S U 

5 U 

S U 

s u 

5 U 

S U 

5 U 

S U 

5 U 

S U 
s u 

2S7 • 
17.2 

3 

14.0 

469 

6.13 

0.00 
-75 

-1221 

1/07 

4.2 

1 U 

I U 

3 U 

S U 

2.SU 

1 U 

1 U 

0.31 J 

2.9 ' 

1 U 
S U 

1 U 

1 U 

1 U 

8.7 

1 U • 

1 U 

I U 

-0 6 1 J 

1 U 

1 U 

1 u . 

-0 74 J 

0.17J 

0.S6 J 

1 U 

1 U 

1 U 

1 U 

1 U 

I U . 

I U 

1 UJ 
1 U 

15 . 

SUL 

S U 

S U 

S U 

S U 

S U 

S U 

SUL 

SUL 

SU 

SU 
SU 

2.30 
16 6 

-
134 

211 

6.52 

0 02 
-68 

-9.60 

4/07 

3.6 

• 1 U 

1 U 

3 U 

S U 

SUJ 

1 UJ 

1 u 

1 u 

S3 

1 u 
s u 

1 u 

1 u 

1 u 

6.5 

1 u 

1 u 

1 u 

_ 0S3 J 

0 14 J 

1 U 

1 U 

-0.62 J 

0.12 J 
0.44 J 

1 U 

0.12 J 

1 U 

1 U 

1 U 

1 U 

1 U 

1 u 
1 u 

14 

S U 

S U 

SUL 

S U 

S U L 

SUL 

• S U 

S U 

S U 

5 U 

S U 
S U 

2.11 
14.1 

-
14.2 
414 

7.88 

0.00 
-57 

-11.26 

- Not analyzed or data not available to RAl as of February 7. 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high, 

L - Analyte present, reported value may be biased low. 

UL - Not detected, quantitation limit is probably higher 

R - Data Rejected 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

O 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
' Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (ng/l) 
Nitrate Nitrogen (mg/l) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Calcium, Total 
Cobalt 
Copper "̂  
Lead 
Magnesium 
Magnesium. Total 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 
Alkalinity, Total (mg/l as CaC03) 
Dissolved Gases 
Oxygen (mg/t) 
Methane (mg/l) 
Ethane (̂ g/1) 
Ethene (ng/l) 
Carbon Dioxide (mg/l) 
Pesticides/Herbicides ()ig/l) 
4,4'-DDD 
4.4'-pDE 
4.4'-DDT 
Aldrin -
alpha-BHC 
Alpha-Chlorodane 
beta-BHC 
delta-BHC 
Dieldnn 
Endosulfan i 
Endosulfan 1! 
Endosulfan sulfate 
Endnn 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Methoxychloi 
Toxaphene 

MW-34 1 
1/01 

- • 

-' 

• 4/01 

_ 

; 

_ 

-

7/01 

-

-

10/01 

-

~ 

_ 

1/02 

-

-

_ 

4/02 

-

-

7/02 

-

; 

_ 

10/02 

-

-

--
-

1/03 

-

: 

_ 

4/03 

0.050 U 

1.05 
571 JB 
37 B 

0.05 JB 
77 • 

-

7/03 

0.05 U 

< 1.00 
130 DL 

13. 
2U 
110 

-

10/04 

-

; 

0.02 U 
0.02 U 
0,02 U 
0,01 U 
0,01 U 
0.01 U 

0.023JN 
0.01 U 
0.02 U 
0,00"34J 
0.02 U 
0.02 UL 
0.02 U 
0.02 U 
0,02 U 
0,01 U 
0.01 U 
0.01 U 
0,01 U 
0.1 U 

1/05 , 

-

-

0.02 U 
0,02 U 
0,02 U 
0,01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0,02 U 
0,02 U 
0,01 U 
0.01 U 
0.01 U. 
0,01 U 
0,1 U 

4/05 

-

-

0,02 U 
0,02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0,01 u 
0,02 U 
0.01 U 
0.02 U 
0.02 U 
0,02 U 
0,02 U 
0,02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.1 u 

7/05 

-

-

0,02 UJ 
0,02 UJ 
0,02 UJ 
0,01 UJ 
0.01 UJ 
0.01 UJ 
0.072 J 
0,01 UJ 
0.02 UJ 
0,01 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0,02 UJ 
0,02 UJ 
0.01 UJ 
0.01 UJ 
0,01 UJ 
0,01 UJ 
0,1 UJ 
1UJ 

10/05 

-

-

0,02 U 
0,0086 J 
.0.02 U. 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0,02 U 
0,01 U 
0.02 U 
0.02 U 
0.02 U 
0,02 U, 
0.02 u' 
0.01 U 
0.01 U 
0,01 U 
0,01 u 
0,1 u 
1 u 

1/06 

-

-

• 0.020 U 
0,020 U 
0.020 U 
O.OIOU 
O.OIOU 
O.OIOU 
0.014 JN 
O.OIOU 
0,020 U 
O.OIOU 
0.0066 J 
0.020 U 
0.020 U 
0,020 U 
0.020 U 
O.OIOU 
O.OIOU 
0,010 u 
0,010 u 
6.10 u 
I.OU 

4/06 

18600 

8500 

84.0 

~-

-

7/06 

19500 

8820 

92.0 

"-

10/06 

18800 

. 8680 

190 

-

• — 

- Not analyzed or data not available to RAl as of February 7, 2008 

U - Analyte,was not detected above the reporting limit. 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high, 

L - Analyte present, reported value may be biased low. 

R - Data Rejected 

D - Sample diluted in the lab for analysis, 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification" 
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RUTH ASSOCIATES, INC, 

Table 4 (continued) 
Histoncal Summary or Groundwater Quality Data Collected by New Castle County for the Vicinity of tfie Anny Creek and Delaware Sand & Gravel Landfills 

Parameter 

BenzonB 
Toluene 
Ethylbenzene 
Xylene llolal) 
2-Bu1anone 
Acetone 
Carbon Disulfide 
Cyclo^el;ane 
Isopropylbenzene 
Methytcyclohenano 
d-Methy-2-pentanone 

Bromotorm 
BromodchloromethanB 
Cafbon Tettachlonde 
Chlorobenzene 
Chlorotorm 
Oibromoctiloro methane 
1.2-Dicliloroetnane 
1.3CWorobenzene 
1.1-Dichforoethane 
cis-1.2-0 ichloroethene 
trans-l,2-Dichloro«thene 
1.1-Dichloroethene 
l,2-Dichloroe[hene (total) 
1.2-Dicfil0foben2ene 
1,3-Dichloroberzene 
1 AOicMoioberzene 
CNoroeihane 
Chlorometfiane 
Tetrachloroethene 
1,1.1-TnchloroeIhane 
TricNoroechene 
Vinyl Chloride 
1,2.4-Tnchlorobenzene 
cis-1.3-Oichloropropene 
Methylene Chlonde 
Trichloroftuoiomethane 
Semi-Volatiles (pg/l) 
Bis(2<hloroethy1JEther 
Bis(2-e1hylheiiyl)Qhthalate 
Benzo (a) Anihiacene 
Benzo (a) Pyrerie 
Benzo (b) Fluoranthene 

Benzo (g.h.i) Perylene 
Chrysenc 
Indeno (T.2,3-cd) Pyrene 
2.2-oicvtn5 (l-Chloropropane) 
2.J-Dimeihylpncnol 
2-Metn^naphthalene 
2-UethvlphBnal 
4-HetIiylphenol 
Acetophenone 
Caprolactam N 
Diethylphthalate 
N-Mitiosadiphenylamine 
Naphthalene 
Phenol 
Phenanffnene 
Di-rvoctylptithalate 
Pyrene 
Fluoranthene 

Inorganics (^g/l) 
Dissolved Manganese (mgfl) 
Dissolved Iron (mg/t) 
§ } o l o g U Oxygen temani i (maX) 
Field Parameters 
Temperature (Degrees Celcius) 
Conduaivity |jis/cm) 
pH (standard units) 
Dissolved Oxygen (mo/I) 
ORP (mV) 
Water-Level ElevaQon (ft. USL) 

MW-49N ' • 1 
7/00 

-. --------~ -
-_ -------

- • 

---
---_ --_ _ ---_ -

0.05 U 

-_ _ ---_ -
----------_ --_ -
— - " 
-

13.14 
0.087 
5.59 

-219.2 
-30 05 

1/01 

_ ---_ ----_ -
_ _ • 

-. _ ----_ -
• -

.--
-. _ -_ _ _ _ _ -_ -_ -

o . o i e j 

-_ _ -_ -_ _ 
• _ 

_ --_ _ _ --
- • 

_ --_ -
--
-

13.4B 
0.081 
6.45 
1.64 

241.9 

-27.69 

4/01 

1 U 
1 U 

• i U 
1 U 

_ ----_ -
I U 
I U 

1 UJ 
I U 

0.6 J 
1 U 
5 

_ 1 U 
0 1 J 

-1 u 
2 U 
1 U 
1 U 
1 U 
1 U 
1 u 

0.2 J 
I U 

0.3 J 
1 U 

_ -_ -
0.7 J 

-_ _ _ _ -• _ 

_ 
_ _ . --_ -_ ---_ _ _ _ -
— Q.OIBBB 

-
12.81 
70.57 
5.55 
1.18 
435 

-23.20 

7/01 

1 U 
1 u -
1 u 
1 U 

---
---

1 U 
I U 
1 u 
1 u 

OSJ 
1 u 

08 J 

_ 1 U' 
0 i J 

-1 u 
2 U 
1 u 
1 U 
I u 
1 u 
1 u 
1 u 
1 u 

0.3 J 
1 u 

_ -_ -
0 0 2 6 U 

-_ _ _ _ -_ _ 
- • 

_ --_ • -

----_ _ -_ -
_ 0.011 u 

-
13.4 

87 16 
5.D5 
0.69 

281.7 
-29.17. 

10/01 

---. ------_ -
_ _ -----• _ 

-----
_ -----_ _ _ --_ -

0.025 U 

-_ _ -_ -_ _ 
_ _ --_ _ _ ---_ _ _ _ . -

, 
— -
-
-_ _ ---32.73 

1/02 

-----------
-. --------. ----
------_ - ------

0 024U 

-_ ----_ -
----------_ -- , _ -
— -
-

13.4 
88 

5 26 
4 22 

347.1 

'31.32 

4/02 

----.-------
----

-------• -

-----_ ----- • 

-
1 7 

-_ • -

---_ -
----------_ --_ -
--
-

15.01 
137.1 
5 34 
0.72 

353.2 
-26.04 

7/02 

-----------
-------
-----
-------------

0 032 J 

-~ ------
-- \ -------------
--
-. 

14.53 
77.92 
4.13 
0.75 

344.8 
-37.43 

10/02 

------- • -
• -

--
------------

• -

-------------
0 0 5 U 

--------
~ ------------_ -
--
-

16 47 
46.02 
5 31 
2.6 

309.2 
-36.04 

.1/03 

--- ---------
- • 

------------
---- • 

----
- • 

----
0 04 J 

--------
-------------_ -
— -
-

14.57 
82 

5.41 
2.49 

263.8 

-33.66 

4/03 

5 U 
5 U 
5 U 
5 U 

-------
5 U 
5 U 
5 U • 
5 U 
SU 
5 U 
5 U 

-5 U 
5 U 

-5 U 

-5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

0.7. J . . 
5 U 

----
0 037 J 

-------.-
---------------
— 0.0142 U 

-
14.84 
71.72 
4.49 
3.12 

261.4 

-29.73 

7/03 

0 5 U 
. O.SU 

O.SU 
0 27JB 

-----• -

-
O.SU 

• O.SU 
O.SU 
O.SU 
OSU 
O.SU 
OSU 

-O.SU 
0 11 J 

-OSU 

-O.SU 
0.5 U 
O S U 
O.SU 
O.SU 
O.SU 
O.SU 
O.SU 
O.SU 

----
DOSU 

--------
----------- . --_ -

0.0041 B 
0.0244 U 

- • 

17.49 
7B.05 
4.98 
1.71 
73.1 

-33.83 

10/04 

O.SU 
O.SU 
OSU 
O.SU 
SU 

SUJ 
0.5 U 
O.SU 
O.SU 
O.SU 
5 U 

0.14 J 
OSU 
O.SU 
OSU 
0.3 J 
O.SU 

1.1 

-0.61 
0.22 J 
0.11 J 
O.SU 

-0.12 J 
DSU 
0.99 
OSU 
O.SU 
0.41 J 

O.SU 
0.41 J 
O.SU 
O.SU 
OSU 
O.SU 

3 

0.87 
17 
SU 
5 U 

. S U 
SU 
5 U 
5 U 
5 U 

SUJ 
SU 
5 U 
SU 
SU 
SU 
5 U 
SU 
SU 
5 U 

• 5 U 
5 U 
5 U 
5 U 
5 U 

0.0973 
0.011 U 

-
13.65 
146 

5 53 
0.31 
164.3 
-24.64 

1/DS 

5 U 
5 U 
5 U 
5 U 
10 R 
20 R 
5 U 

---IOU 

s u 
s u 
s u 
s u 
s u 
5 U 
5 U 

-5 U 
5 U 
5 U 

--
---SU 

5 U 
SU 
s u 
SU 
5 U 

-SU 
s u 

-
D032B 

5 U 
SU 
SU 
5 U 
SU 
SU 
5 U 
5 U 
5 U 
SU 
5 U 

• SU 
5 U 
SU 
5 U 
SU 
5 U 
5 U 
SU 
5 U 
5 U 
SU 
s u 

0 0023 B 
0.0S24 B 

-
13.41 

42 
5 57 
3 84 

220.8 

-18.99 

4/05 

SU 
. 5 U 

S U 
S U 
IDU 
20 U . 
5 U 

---IOU 

SU 
5 U 
SU 
5 U 
SU 
SU 
SU 

-• SU 
5 U 
5 U 

- . -
- . --SU 

5 U 
5 U 
5 U 
5 U 
5 U 

5 U 
5 U 

-
0.017 U 

5 U 
SU 
SU 
5 U 
5 U 
5 U 
5 U 
5 U 
SU 
5 U 
5 U 

• 5 U 
SU 
5 U 
5 U 
SU 

SUJ 
5 U 
SU 
5 U 
5 U 
5 U 
5 U 

0.0026 
0 0273 U 

D.fl 

13.03 
57 

5.13 
4.43 

249.4 

-3.46 

7/05 

SU 
SU 
s u 
SU 
IDR 
20 R 
S U 

---IOU 

s u 
5 U 
SU 
SU 
s u 
s u 
s u 

-s u 
5 U 

• s u 

--
---5 U 

5 U 
5 U 
s u 
SU 
SU 

-5 U 
SU 

-
0.021 U 
5.1 UL 
S.I U 
5 1 U 
S . IU 
5.1 U 
5.1 U 
5.1 U 
S.I U 
5.1 U 
5.1 U 

5.1 UL 
5.1 U 
5.1 U 
S.l U 

5.1 UL 
5 1 UL 
5.1 U 

5 1 UL 
S.l U 
5.1 U 
S . IU 
5.1 U 
5.1 U 

0.0046 
0.028 U 

14.73 
• 56 
4.19 
2.97 
249.4 

-16.64 

ID/OS 

SUJ 
SUJ 
SUJ 
5 U 

10 UJ 
20 R 
SUJ 

---10 UJ 

SUJ 
SUJ 
5UJ 
SUJ 
SUJ 
SUJ 

• SUJ 

-SUJ 
SUJ 
SUJ 

--
---SUJ 

5 u 
SUJ 
SUJ 
SUJ 
SUJ 

-SUJ 
SUJ 

-
0.02 UL 

6.2 
SU 
SU 
SU 
5 U 
5 U 
SU 
SU 
SU 

SUL 
5 U 

SUL 
SUL 
5 U 
SU 
SU 
5 U 

• 5 U 
SU 
S U ' 
SU 
SU 
SU 

0 942 
0.0131 U 

13.60 
134 
5.94 
1.37 
115.3 

-18.41 

1/06 

IOU 
IOU 
I D U 
IOU 
I D U 
IOU 
IOU 
I O U 
IOU 
IOU 
IOU 

10 UJ 
IOU 
10 UJ 
IOU 
IDU 
IOU 
IOU . 

-IOU 
IOU 
IDU 
I O U 

-I D U 
IOU 
I D U -
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
I D U 
18 

'̂ O.OISU 
5.2 U 
SU . 
5 U 
SU 
5 U 
SU -
SU 
5 U 

SUL 
S U 
S U 
s u 
s u 
s u 

SUL 
5 U 
5 U 
SU 
SU 
5 U 
SU 
5 U 
SU 

O.O0D2 U 
0.0153 U 

<\ 
13.5 
68 

4.75 
0 99 
249 

-3.69 

4/06 

1 U 
1.7 
1 U 

• 3 U 
2.2 J 
lOJ 
1 U 
I U 
I U 
1 U 
s u 

1 u 
1 u 
1 u 
1 u 
1 U 
1 u 
1 u 

-1 u 
1 u 
I U 
I U 

-1 u 
I U 
I U 
1 R 
1 u 
1 u 

• 1 u 
1 u 
1 u 

• 1 u 
1 u 
1 u 

1 UJ 

O.OIBU 
.SUL 

5 U 
SU 
s u 
5 U 
SU 
SU 
s u 
s u 
5 U 
5 U 
s u 
SU 
SU 

SUL 
SU 
5 U 
5 U 
5 U 
5 U 
SU 
SU 

1.4 J 

O.O0B2 U 
0.0101 U 

<2 

1S.3 
33 

6.19 
6.01 
202 

-1165 

7/06 

1 U 
1 u • 
1 u . 
3 U 
S U 

9.3 U 
1 U 
I U 
1 U 
1 U 
SU 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

-. 1 u 
1 u 
1 u 
I u 

-1 u 
1 u 
t u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 UJ 
1 u 

0.019 U 
5 U 
5 U 
s u 
s u 
5 U 
SU 
5 U 
SU 
SU 
5 U 
5 U 
S U 
S U 
5 U 
5 U 
5 U 
5 U 
SU 
SU 
SU 
SU 
SU 
5 U 

0 00029 U 
0.0124 U 

<5 

1B.2 
12 

6.32 
5.07 
•94 . 

-17.96 

10/06 

1 U 
0.64 J 

1 U 
3 U 
SU 
SU 
1 U 
I U 
1 U 
1 U 
SU 

1 u 
1 u 
1 u 
I U 
1 u 
I U 
1 u 

-1 u 
1 u 
1 u 
1 u 

-1 U 
1 u 
I U 
1 u 
1 u 
1 u 
I U 
1 U 
1 u 
I U 
1 u 
1 u 
1 u 

0.059 
s u 
5 U 
s u 
s u 
s u 
s u 
s u 
5 U 
s u • 
s u 
5 U 
5 U 
5 U 
5 U 
SU 
5 U 
SU 
SU 
5 U 
s u 
SU 
SU 
SU 

0.OO13U 
0.0116 U 

17.3 
25 

6.42 
4.73 
109 

-16.12 

1/07 

1 U 
0.78 J 

1 U 
• 3 U 

SU 
2.9 U 

1 U 
1 U 
1 U 
1 U 

• SU 

1 U 
1 U 
1 U 
I U 
1 U 
1 u 
1 u 

-1 u 
1 u 
1 u 
1 u 

-1 u 
1 u 
1 u 
1 u 
1 u . 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

0.018 U 
s u 
s u 
5 U 
5 U 
SU 
5 U 
s u 
5 U 
SU 
5 U 
SU 
SU 
SU 
SU 
s u 
SU 
s u 
5 U • 
SU 
SU 

2.4 J 
5 U 
5 U 

O.O0O51 U 
0.CM58 U 

-
15.1 
10 

6.52 
7.24 
77 

-14.45 

4/07 

I U 
1 u 
1 u 
3 U 
SU 
SU 
1 U 

l U J 
1 U 

1 UJ 
s u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
I U 

-I U 
1 u 
1 u 
1 u 

-1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u , 
I U 
I U 

2.BJ 

0.019 U 
21 J 
13 J 

.2 .4L 
5.3 L 
2.8 L 
3.5 L 
4.4 J 
3.3 L 
SU 
5 U 
5 U 
5 U 
SU 
SU 
SU 
SU 
SU 
s u 
s u 
1.8 J 
SU 
6 0 
8.5 

0.0012 U 
0.0327 U 

-
1S.7 
48 

6.04 
6.06 
99 

-16.69 

7/07 

1 U 
0.48 U 

1 u • 
3 U 
5 U 
SU 
1 U 
I U 
1 u 

. 1 u 
s u 

1 UJ 
1 u 
1 u 
I U 
1 u 
t u 
1 u 

-1 u 
1 u 
1 u 
1 u 

_ 1 u 
1 u 
1 u 
1 u 
1 u 
I U 
l U ^ 

0.24 J 
1 u 
I U 
1 u 
1 UJ 
3.1 

0.019 U 
SUL 
SU 

SUL 
SUL 
SUL 
SUL 
S U 
SUL 
SUL 
SUL 
SUL. 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
S U 
SUL 
SUL 
SU 
SU 

0.0OB9 
0.09B8 

-
17.6 
69 

5.55 
0.95 
61 

-19.51 

10/07 

1 U 
1 U 
1 u 
3 U 
SU 

4 4 J 
1 U 
I U 
I U 
1 U 
SU 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

-1 u 
1 u 
1 u 
1 u 

-1 u 
1 u 
1 u 
1 u 

- 1 u 
1 u 
1 u 

0.22 J 
1 u 
1 u 
1 u 
1UJ 
2.3 

0.019 U 
SUL 
SU 

SUL 
SUL 
SUL 
SUL 
5 U 

SUL 
5 U 
SU 
SU 
SU 
SU • 
SU 

SUL 
SUL • 
5 U 
SU 
SU 
SU 

SUL 
5 U 
1.5 J 

0.0129 
0 0D9U 

-
16.0 
51 

-. S.9B 
ODD 
102 

-21.19 

1/08 

1 U 
I U 
1 U 
3 U 

• 5 U 
S U 
1 U 
I U 
1 u 
1 u 
s u 

1 UJ 
1 u 

1 UJ 
1 u 
I U 
I U 
I U 

-1 u 
1 u 
1 u 
1 u 

-1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1.6 

O.OISU 
5 U 
5 U 

SUL 
SUL 
SUL 
SUL 
SU 

SUL 
SU 
SU 
SU 
SU 
5 U 
SU 

SUJ 
SU 
SU 
SU 
5 U 
5 U 

• SU 
5 U 
5 U 

0.0009 
- 0.155 U 

14.0 
63 

7.85 
2.04 
141 

-16 06 

4/OB 

1 U 
1 U 
1 U 
3 U 
SU 
5 U 
1 U 
I U 

•1 U 
1 U 
5 U 

l U J 
I U 

1 UJ 
1 U 
1 U 
I U 
I U 

-I U -
0.43 J 

I U 
1 U 

-1 u 
1 u 
1 u 
I U 

0 14 J 
1 U 
1 U 

0.86 J 
1 U 
1 U 
1 U 
I U 
9.3 

0.019 U 
5UL 
SU 

SUL-
SUL 
SUL 
SUL 
5 U 

SUL 
5 U . 
5 U 
SU 
SU 
SU 
5 U 
SUL 
SUL 
SU • 
SU 
SU 

SUL 
SUL 
SU 
5 U 

0.0026 
0 0419U 

-
16 1 
79 

5.41 
4.38 
180 

-16.90 

7/08 

1 U 
1 U 
1 U 
3 U 
S U 
5 U 
1 U 
1 U 

. 1 U 
1 u 
5 U 

1 U 
1 U 
1 U 
1 U 

- 1 u 
1 u 
1 u 

-1 u 
0 42 J 

1 U 
1 u 

-1 u 
I U 
1 u 
1 u 
1 u ' 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 U ' 
8.S 

0.019 U 
5 U 
SU 

SUL 
S U L , 
SUL 
SUL 
5 U 

SUL 
S U 
S U 
SU 
5 U 
5 U 
SU 
5 U 
SU 
5 U 
S U 
S U 
5 U 
S U 
S U 
5 U 

0.0012 
0.0126 U 

-
16.1 
67 

4.64 
4 41 
239 

-21.S3 

ID/OB 

1 U 
1 U 
1 U 
3 U 
SU 
5 U 
1 UJ 
I U 
1 U 
1 U 

SUJ 

1 U 
1 U 
1 u 
1 u 
1 u 
1 u 
1 L I , 

--1 u 
0.34 J 

1 u 
1 U 

-1 u 
1 u 
1 u 
I U 

1 UJ 
1 u 
1 u 

0.83 J 
1 U 
1 U 
1 U 
1 U 
7.1 

0 021 U 
5.1 U 
S. IU 
S. IU ' 
5.1 U 
5.1 U 
5.1 U 
S . IU 
5 1 U 
5.1 U 
S . IU 
5.1 U 
5.1 U 
S. IU 
5.1 U 

5.1 UJ 
5.1 U 
5.1 U 
5.1 U 
5 1 U 
S . IU 
s : i u 
5.1 U 
5.1 U 

0.0016 U 
0.0207 U 

• -

15.9 
58 

5.53 
3 47 
234 

-17 32 

- Not analyzed or data not available to RAl as of February 7. 2008 

U • Anatyte was not defected above the reporting limjf 

J - Estimated concentration. 

K -Analyte present, reported value may be biased high. 

L - Anatyte present, reported value may be biased low. 

UL - Not detected, quantitation limit is probabty higher 

R - Data Rejected 

D - Samp}e diluted in the tab tor anafysis. 

NP- Well not pumping 

P - Discrepency in GC anafysis. Lower value reported 

B -Analyte Detected'in Method Blank 
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- RUTH ASSOCIATES, INC. 
Table 4 (continued) , 

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills 

Parameter 

Inorganics (i^g/l) 
Nitrate Nitrogen (mg/I) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Calcium, Total 
Cobalt 
Copper 
Lead 
Magnesium 
Magnesium, Total 
Mercury 
Nickel -
Potassium 
Selenium 
Sliver 
Sodium 
Zinc 
Alkalinity. Total (mg/l as CaC03) 
Dissolved Gases 
Oxygen (mg/l) 
Methane (mg/l) 
Ethane Ojg") 
Ethene (pg/I) 
Carbon Dioxide (mg/l) 

Pesticides/Herbicides (^g/l) 
4.4--DDD . 
4.4--DDE 
4,4'-DDT 
Aldrin ~~-̂ ^ 
alpha-BHC 
Alpha-Chlorodane 
beta-BHC 
detta-BHC 
Dieldnn 
Endosutfan 1 
Endosultan li 
Endosultan sulfate 
Endrin 
Endrin Aldehyde 
Endnn Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

MW-49N ' ' • 1 
7/00 

-

-

-

1/01 

-

- -

-

4/01 

-

-

_ 

7/01 

_ 

10/01 

- • 

-

1/02 

-

-

-

4/02 

-

J 

7/02 

2 

-

_ 

10/02 

.-

1/03 

-

-

-

4/03 

1.38, 

5.3 
0 3 JB 
o.oe J 

0.05 JB 
62.0 

-

7/03 

1.42 

0.2 B 
• 2 U 

2 U 
56 L 

-

10/04 

-

.-

0.02 U 
0.02 U 
0,02 U 
0.01 U 
0.01 U 
0.011 J 
0.01 U 
0.01 U 
0.023 
0 01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 

0.0089 J 
0.01 U 
0.01 U 
0.1 U 

1/05 

- " 

-

0.02 U 
0.02 U 

- 0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.02 U 
0,01 u 
0,02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U-
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.1 U 

4/05 

-

-

O.OIBU 
O.oieu 
o.oiSu 
0.0091U 
0.0091 U 
0.0049 J 
0.0091 U 
0.0091 U 
0.0085 J 
0.0091 U 
0.018 U 

O.oieu 
o.oieu 
0.018 U 
o.oieu 
0.0091 U 
0;0091 U 
0.0091 U 
0.0091 U 
0.091 U 

7/05 

- . 

-

. 0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 

0.0046 J 
0.01 U 
0.02 U 
0.01 U. 
0.02 U 
0.02 U 
0.02 U 

0.0028 J 
' 0.02 U 

0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.1 u 

1 u 

10/05 

^ - ^ 

-

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 

0.0025 J 
0.01 U 
0,01 U 

0.0096 J 
0.01 U 
0.02 U 
0.02 U 
0.02 U 

• 0.02 U 
0.02 U . 
0.01 U 

0.0025 J 
0.01 U 
O.OIU 
0.1 U 
1 U 

1/06 

J I 

-

0.020 U 
0.020 U 
0.020 U 
O.OIOU 
O.OIOU 
0,010 u 
O.OIOU 
O.OIOU . 
0.020 U 
O.OIOU 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
O.OIOU 
0.010 U 
O.OIOU 
O.OIOU 
O.IOU 

• I.OU 

4/06 . 

1680 

518 

9.0 

-

-

7/06 

' 803 

-

270 

2.8 

-

0.020 U 
0.020 U 
0.020 U 
O.OIOU 
O.OIOU 

• O.OIOU 
O.OIOU 

0.01 u 
0.020 U 
0.01 u 
0.020 U 
0.020 U 
0,02 U 
0.012 J 
0.020 U 
O.OIOU 
0.010 U 
O.OIOU 

0.015 JN 

O.IOU 
I.OU 

10/06 

1530 

468 

7.2 

-

-

1/07 

. -

-

0.020 U 
0.020 U 
0.020 U 
0.010 U 
O.OIOU 
O.OIOU 

^O.OIOU 
O.OIOU 
0 020 U 
O.OIOU 
0.020 U 
0 020 U 
0.020 U 
0.020 U 
0.020 U 
O.OIOU 
O.OIOU 
O.OIOU 
OOIOU 
O.IOU 
I.OU 

1/oe 

0.610 

-

. -

- Not analyzed or data not available to RA! as of February 7, 2008 

U - Analyte was not detected above the reporting limit 

J - Estimated concentration. 

K - Analyte present, reported value may be biased high, 

L - Analyte present, reported value may be biased low. 

R - Data Rejected 

D - Sample diluted in the lab for analysis. 

NP - Well not pumping 

P - Discrepency in GC analysis. Lower value reported 

B - Analyte Detected in Method Blank 
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RUTH ASSOCIATES. INC, 

Table 4 
Summary of Surface-Water Quality Data for Army Creek and Amiy Pond 

Paramet t r 

No t t -Ha logenated VOCs ((tg/I] 

BBnzano 
To luBn. 
EthylbBnlBna 
X y h n a {tot i \) 
2-ButanonB 
AcBtona 
Carbon OiuitfidB 
CydohBianB 
IsopnapylbBrUBn* 
MBtfiy-ieri-butyl sther 

MatfiylcrydohBrane 
* - M ethy-2-pentanone 

Ha logena ted VOCs (119^) 

oromotorTTi 
Bromodichloromethane 
Carbon Tetrachloride 
CMoroberuene 
CHIorotorm 
D1 bra mo chio ro me ffia ff e 
1.2-Dichloranthanfl 

CIS-1 2-Dichlomathana 
Cianfr-1.2-Oichlcn3ethena 
V1-OichkiroBthana 
V^-DichlorDben^Bfia 
1.3-DichkirQbenzBnB 
1.4-Dich[QrobenzBnB 
Chloroetnane 
TeracNoraethenB 
l . l . l -TnchlorDBthanB 
TnchkiroelhenB 
\/^^nyl Chkonde 
1.2,4-TnchlorDbenMno 
C1&-1.3-D ichlorQ propane 
MethylBna Chlorida 

Seml-Volat i las b ig / l ] 

1.V-BipK«nyl 

2,2'-OKybis (1-Ch(oropropane| 
2,4-D.methylDhonol 
2.d-Oinrtrophenol 
2.6-OiniTOtoluone 
2-M8thylnaDhthalene 
2-Metnylpheno1 
^. 6-01 ni tro-2-me Ih y1 pha no 1 
A-MBihylphenol 
AcetDphefKine 
Atrauna 
Banzaldehyde 

BenZD (a) pyrene " 
Benzo (b | Ruoranthene 
Benzo {g.h,i) Perylene 
Benzo (\) Ruoranihane 
S t t ( 2-cnio ra eth y1) E tha r 
Si&(2-athylheiyDphthalatB 
Capralactam ' 

Di-n-octyl phthalala 
OibenZD (a,h) Anthracene 

DiethylphOialatB 
Heiachkjrocyctopentadiene 
Indeno (1.2.3-cd) Pyrene 
N-NrtrosodiphenyJamine 
Naphthatene 
Pentachtora phenol 
Phanol • _ 

F i e l d Parametars 
Tomparatura (Dagraa* Celcius) 
Conductivity l^isJcm) 

pH {standard unrts) 
Discolvad Oxygen (mg/l) 
ORP (mV) 

SWA 
^OIQA 

O.MJ 
0.25 
O.SU 
O.SU 

su 
S.8U 
0.21J 
O.SU 
OSU 
O.S 

OSU 

su 

DSU 

DSU 
D.5 U 

1 4 

O.SU 
. OSU 

O.SU 
O.SU 
O.SU 
O.SU 
O.n J 
O.SU 
O.SU 
0.2 J 
O.SU 

•O.SU • 
' O.SU 

O.SU 
O.SU 
O.SU 
O.SU 
O.SU • 
O.SU 

s u 
s u • 
s u 

20 U 

su 
su 
5 U 

2QU 
5 U 

su 
SUJ 
SUJ 

su 
SU 

su 
su 
1.8 J 

su 
SUJ 
5 U 
5 U 
SU 
5 U 
SU 
SU • 

su 
SU 
SU 

su 

-
1G.12 ~ 
383 

• 11.24 

e.ie 
-8.9 

1/05 

SU 
SU 
SU 
SU 
10 R 
20R 
SU 

_ _ _ 
_ IOU 

su 
SU 

su 
su 
su 
su 
su 
su 
su 
su 
su 

---su 
su 
su . 
su 
su 

-5 U 

su 

-
su 
su 
su 

20U 
. 5 U 

su 
su 

20U 

su 
su 
5 U 

su 
su 
su 
su 
su 

0.04 B 

su 
su 
su 
su-
su 
su 

' su 
su . 
su 
su 
su 
su 

-
_ . _ _ _ -

4/05 

su 
su 
su 
su 
10 R 
20R 

su 

_ _ _ 
-IDU 

SU 

su 
su 
su 
su 
su 
su 
su 
su 
su 
su 

---su 
su 
su 
su 
su 

-5 U 

su 

-
su 
su 
su 
20J 

su 
. su 

su 
20 U 

su 
su 
su 

SUL 
SUL 
SUL 
SUL 
SUL 
0.081 
SU 
SU 

-. S U • 
SU 

• S U L 
SU 
5 U -

5UL 
SUJ 

su 
SUJ 

su 
y^ 

•\A.OA 

267 
8.24 

8.68 
30.S 

7/05 

SUJ 
SUJ 
SUJ 
SUJ 
10 R 
20R 
SUJ 

---
-IDUJ 

SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 

---SUJ 
SUJ 
SUJ 
SUJ 
SUJ 

-SUJ 
SUJ 

-
SUJ 

SUJ 
SUJ 

20 UJ 
SUJ 
SUJ 
SUJ 

20 UJ 
SUJ • 
SUJ 

SUL 
SUL 

SUL 
SUL 
SUL 
SUL 

0 02UJ 
7.6 J • 
SUJ 

SUJ 
SUL 
SUL • 
SUJ 

. SUJ 
• SUL 

SUJ 
SUJ 
SUJ 
SUJ 

31.7 

283 
8.19 
820 
-4.0 

10AB 

SUJ 
SUJ 
SUJ-
SU 

10 UJ 
20R 
SUJ 

-
- • 

• -

-10 UJ 

SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 

---. SUJ 
SUJ 
SUJ 
SUJ 
SUJ 

-SUJ 
SUJ 

-
su ' 
su 
su 

20 U 

su 
su 
su 

20U 

su 
su 
su 
su 
su 
su 
su 
su 

D 02 UL . 

su 
su 
su 
5 U 

su 
su 
su 
su 
su 
su 
su 
su 
i \ 

12.9 
233 
6.87 
6.04 
50 

1/06 

IOU 
IOU 
IOU 
IOU 
IOU 
1.SJ 
IOU 

IDU 
IOU 
IOU 

IOU 
IOU 

10 UJ 
IOU 
IOU 
IOU • 
t o u 
IOU 
IOU 
IOU 
IOU 
IOU -
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

•IOU 
IOU 
IOU 
IOU 
IDU 

su 
SUL 

su 
20 UL 

su 
su 

. su . 
20 UL 

su 
su 

SUL 

su 
su 
su 
su 
su 
su 
su 

SUL 

su 
. 5 U 

5 U 
SUL 

. SUL 
SU 
SUL-
SU 
SU 
SU 

4.5 

8.2 
•402 

8.30 
9.85 
77 

AtOG 

- 1 U 
0.30 J 

1 U 
3 U 
SU 

SUJ 
1 U 
1 U 
1 U 
1 u 

1 U 

su 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u • 
1 u 
1 R 
1 u ' 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 UJ 

s u 
s u 
s u 

20 U 
s y 
SU 
SU 

20 U 

su 
su 

SUL 
SUL 
5 U 
SU 

su 
su 
su 

SUL 
SUL 
5 U 
s u . 
s u 
s u 
s u 
s u 

s u 
s u 

s u • 
s u 
4 

1G.0 

350 
7.36 
5.66 
133 

7/06 

I U 
1 u 
I u 
3 U 
SU . 

8.7 U 
1 U 

.1 u 
1 U 
1 U 
1 U 
SU 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 UJ 
1 u 

s u 
' s u 
s u 

20 UL 
s u 
s u 
s u 

20U 
s u 

SU 
5 U 
5 U 
5 U 
SU 
SU 

SU 

su 
5 U 
SU 
SU 
5 U 
SU 
SU 
5 U 
SU 
SU 

su 
su 
su 

32.1 
362 
7.25 
9.23 
45 

10/06 

1 U 
1 U 
1 U 
3 U 
5 U 
5 U 
1 U 
1 U 

1 u -
1 u 
1 u 

su 

-1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 

. 1 u 
I U 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 

-. 1 u 
1 UJ 
1 u 

SUL 
SUL 
5 U 

• 20 U 
SU 
SU 

su-
20 U 
SU 
5 U 

5 U 
SU 

SUL 
SUL 

SUL 
SUL 
SUL 
SUL 
SUL 
S U L . 
SUL 
SUL 
SUL 
5 U 

SUL 
SU 
S U . 

su 
su 
fi 

16 8 
400 
7.20 

7.30 
39 

1/07 

1 U 
1 u 

1 u 
3U"~-

• SU 
SUJ 
1 u 
1 u 
I U 
1 u 
1 u 
s u 

1 u 
1 u 
1 u 

•1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u . 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u ' 
1 u 
1 u -

s u 
s u 
s u . 

20U 
s u 
s u 

. s u 
• 20U 

s u 

SU 
SUL 

• SU 
SUL 
SUL 
SUL 
SUL 

SU 
SUL 
SUL 
SUL 
'sUL 
5UL 
SUL 
SU 
SUL 
SU 
SU 

s u 
s u 

-
6.5 
243 
7 37 
8S3 
'68 

Am? 

1 U 
1 u 
1 U 
3 U 
S U . 
SU 
t U 

1 UJ 
1 U 
1 u 

1 UJ 
5 U 

1 UJ 
1 u • 
1 u 
1 u 
1 u 
1 u • 
1 u 

• 1 u-
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u • 
1 u 
1 u 

•1 u 
1 u 
1 u 
1 u 

SUL 
SUL 
SUL 

• 20 UL 
SUL 
SUL 
SUL 
20 UL 
SUL 

SUL 
SUL 
SUL 
SUL 
SUL • 
SUL 

SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 

SUL 
SUL 
SUL 
SUL 
SUL 

• SUL 
SUL 

• -

19.1 
379 
7.24 

10.79 
155 

SWB 
10/04 

051 
0.2 

O.SU 
O.SU 

su 
9.6 

0 23 J 
O.SU 
DSU 
0S2 
DSU 
SU 

O.SU 
O.SU 
O.SU 

1.7 

O.SU 
OSU 
OSU 

osu ' 
O.SU 
OSU 
OSU 
OSU 
OSU 

022 J 
OSU 
D.SU 
DSU 
DSU 

DSU 
D.SU 
D.SU 
O.SU 
D.SU 

5 U 
SU 
SU 

20 U 
5 U 
SU 
SU 

20 U 
SLJ 
SU 

SUJ 
SUJ 
SUL 
SUL 
SUL 

SUL 
2 2 J 
SU 

SUJ 

su 
su 

SUL 
SU 

su_ 
- suf 

su 
su 
5 U 

su 

-
17.67 

318 
7.99 
364 

-161.4 

1/05 

2 J 
0.8 J 
5 U 
SU . 
10 R 
20R 
SU 

• -

--
• -

IOU 

SU 

su 
su 
6 

SU 
s u 
s u 
s u 
s u 
s u • 

s u 

---su 
su 
su 
su 
su 

. -: ' su 
su . 

-
su 
su 
su 

20U 

su 
su 
su 

20U 

su 
su 

SUL 
5 U 

5UL 
SUL 

SUL 
SUL-

0 0 9 5 B 
54 

SU 
SU 

su 
SU 

su 
su 

SUL 

su 
SU 

su 
su 

-
_ _ _ _ -

4A)5 

SU 
5 U 
SU 

• SU 
10 R 
2DR 
SU 

---
-IOU 

su 
SU 
s u 

• s u 
s u 
s u 
s u 

• s u 
s u 
s u 
s u 

---s u 
• s u 

s u 
s u 
s u 

-su 
su 

-
s u 
s u 

• s u 
20 UJ 

su 
su ' 
su 

20 U 

su 
su' 
su 

SUL 
SUL 
SUL 
SUL 
SUL 
0 065 

SU 
SU 
SU 
SU 

SUL 
SU 
SU 

SUL 
SUJ 
SU 
SUJ 

su 
i.& 

13.0 
253 
B.S3 
9.38 
62 9 

7/05 

SU 
s u 
s u 

• s u 
10 R 
7J 

SU 

---
-10 UJ 

su 
su 
su 
su 
5 U 
5U 
5U 
SU 
SU 
SU 

SU 

---su' 
su 
su 
su 
su 

-su 
su 

-
5 U 

su 
5 U 
20 U 
5 U 
5 U 
SU 

20 U 
SU 

.SU 

SU • 
SUL 
SUL 
SUL 
SUL 

. SUL 
0.02 U 

SU 
SUL 
.SU 
SUL 
SUL 
SU 
SR 

SUL 

5 U 
SU 
SU 
5 U 

ht 

291 
453 
6 78 
309 
11.2 

1 
loms 

SUJ 
SUJ. 

SUJ 
SUJ 
10 UJ 
20R 

. 5 U J 

---
_ 10 UJ 

SUJ 
SUJ 
SUJ 
SUJ 

• SUJ 
SUJ 

SUJ 
SUJ 
SUJ 

SUJ 
SUJ 

-- . -SUJ 
SUJ 
SUJ 
SUJ 
SUJ 

-SUJ 
. SUJ 

-
su 
su 
su 

20U 

su 
SU 
SU 

20U 

su 
su 
'su 
su 

SUL 
SUL 
SUL 

. SUL 
0.019 U 

5 U 
5 U 

. 5 U 
5 U 

SUL 
5 U 
5 U 

SU 
5 U 
SU • 
SU 

su 
13 

It.O 
238 
693 
S34 
130 

1/06 

10 u 
IOU 

IOU 
'10 U 

- IOU 
1.5 J 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IDUJ 
IOU 
IDU 

. IDU 
IDU 
IDU 
IDU 
IDU 

IDU 
IDU 
IDU 
IDU 
1DU • 
IDU 
IDU 
IOU 
IOU 
IOU 

IOU 
IOU 

IDU 
IOU 
IOU 

5 U 
SUL 
5 U 

20 UL 
5U 
SU 
SU 

20 UL 
SU 

SU 
SUL 
SU 
SU 
SU 
SU 

su ' 
su 
su 

SUL 
SU 

su 
su . 

SUL 
SUL . 
SU 
SUL 
SU . 

su-
su 
3.7 

• 7 0 
342 
7 17 

945 
t i e 

*oe 

1 u 
0 2 a j 

1 u 
3 U 
5 U 

SUJ 
1 u 
1 u 
1 u 
1 u 
1 u 

. 5 U 

1 U 
1 U 

1 u 
1 u • 
1 u 

1 u 
•1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 R 

1 u 
1 u 
1 u 
1 u 

• 1 u 

1 u 
1 u 

1 UJ 

su 
su 
su 

20 U 
s u 
s u 
s u • 
20 U 

su 
SU 

SUL 
SUL 
SU 

su ' 
su 
su 
su 

SUL 
SUL 
SU 

su . 
SU 

5 U 
SU 
SU 

su 
5 U 
SU 
SU 

5 

16.3 
306 
7.20 
4.91 
69 

7/06 • 

1 U 
0 1 9 J 

1 U 
3 U 
SU 

8.2 U 
, 1 U 

• 1 U 
1 U 
1 U 
1 U 
SU 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

•1 u 
1 u 

1 u 
1 u 
1 u 

• 1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

1 u 
1 u 
1 u 

1 UJ 
1 u 

5 U 
5 U 
5 U 

20 UL 
SU 
SU 
SU 

• 20 U 

• SU 

su 
SU 

su 
su 
su 
su 
su 
su 

• 4.5 J 
5 U 
5 U 
S U 
SU 
S U 
SU 
S U 

su 
su 
su 
su 
fl 

33.7 

514 
8.71 

10.2s 
70 

lOrtK 

1 U 
1 U 
1 U 

- . 3 U 
SU 

5 U 
. 1 u 

1 u 
i ' u . 
1 u 
I U 

• 5 U 

1 U 
t u 
1 u 
t u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 UJ 
1 u 

s u 
s u 
s u 

20 U 
s u 

• s u 
s u 

20U 
s u 

s u 
5 U 
s u 

SUL 
SUL 
SUL 
SUL 

SU 
SU 
SU 
5 U 
SU 

SUL 
S U . 
5 R 

SUL 
SU 
SU 
SU 
SU 

i 

25.1 • 
297 

7.45 
8.89 
79 

1/07 

1 U 
1 U 
1 U . 
3 U 

5 U 
SUJ 

1 u 
1 u 
1 u 
1 u 
t u 
5 U 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u -
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u • 

su 
su 
su 

20U 

su 
su 
su 
20U 

• s u 

• s u 
SUL 
s u 

SUL 
SUL . 
SUL 
SUL 
5 U 

SUL 
SUL 
SUL 
SUL, 
SUL 
SUL 
SU 

SUL 
SU 

SU 
5 U 
5 U 

-
s.s 
136 
6.58 
5 85 
94 

4^7 

1 U 
• 1 U 

1 U ^ 
3 U 

SU 
SU 
1 U 

1 UJ 
1 U 
1 U 

1 UJ 
SU 

1 UJ 
1 u . 

1 u 
1 u • 
1 u 
1 u 
1 u 

•• 1 u 
1 u 
1 u 
1 u 

1 u 
•1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u • 
1 u 
1 u 

SUL 
SUL • 
SUL 

20 UL 
SUL 

• SUL 
. SUL 

20 UL 

SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 

• SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 

SUL 
SUL 
SUL 
SUL 
SUL 
SUL • 
SUL 

-
236 
307 
8.69 
9.37 
49 

U - Analytg was rwt detected above the reportng linvi. 

J • EEtrmiad corv»ntrat)on. 

B - Analyta Delected in Method Blank 

— Not analyzed 

D - Sample diluted in tha lab for analysis. 

K - Analyte praeanl. May tM based High. 

L - Analyte prasanL May ba biased low 

R - Dab Reiected ,0 

5 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Summary of Surface-Water Quality Data for Army Creek and Army Pond 

Parametef 

I n o r g a n i c s (jig/1) 

A luminum 

Ant imony 

Arsenic 

Bar ium 

Beryl l ium 

Cadmium 

Calc ium 

Chromium 

Cobalt 

Copper 

Lead 

Magnesium 

Mercury 

Nickel 

Potassium 

Selenium '' 

Silver 

Sod jum 

Thal l ium 

Vanadium 

Zinc 

DissoNfed Manganese (mg/H 

DissoTved Iron (mg/1) 

P e s t i c i d e s M e r h i c i d e s ( j ig/ l ) 

4 ,4 ' -DDD 

4 , 4 - D D E , 

4 , 4 - D D T ' . 

AJdrin 

a lpha-BHC 

Alpha-Chlorodane 

b e t a - B H C ' 

del la-BHC ^ -

Dieldrin 

Endosultan 1 

Endosulfan II ' 

Endosulfan sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

gamma-BHC (Lindane) 

gamma-Chlorodane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

SWA 

10/04 

201] U 

2.9 

1.B U 

38.8 

0.1 U 

0.2 U 

41200 

0.5 U 

0.74 

O.SU 

• O.SU 

2010 • 

0.2 U 

0.5 U . 

4850 

2.7 

0.7 U 

18600 

. 1 .9U 

SOU 

2.4 

0.0057 , 

0.024 

0.018 U 

0.0091 U 

0.0091 U 

0.0091 U 

-0 .0091 U 

0.0091 U 

0.0091 U 

0.0091 U 

0.018 U 

0.0091 U 

O.OISU 

0.018 U , 

' O . o i e u 

0.0.029 J 

o.oieu 
0.0068 J 

0.0091.U 

0.0091 U 

0.011 J ' 

0.091 U 

-

• 1/05 

-
-
-
-
-
-̂  
- . 
-

. -
-

• -

_ 
_ 
-
-
.'-' 
-

• - • 

0.271 

0.846 L 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 u 

0.01 U 

0.01 U 

0.01 u 

0.02 U 

0.01 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 U 

0.01 U 

0 0 1 u 

0.1 u 

-

4/05 

1 7 U 

3.8 U-

3 U . 

44.7 • 

0.1 U 

0.4 U 

17900 

2 U 

1.5 U 

1.1 

1.3 

5780 

0.1 U 

3.6 U 

.3580 J 

2.5 U 

• 1 .4U 

39900 

3.2 U 

L U 

1 3 . 3 U . 

0.273 

0.387 

0.02 U 

0.02 U 

0.02 U 

0 01 U 

0.01 U 

• 0.01 U 

0.01 u 

D.Ol U. 

0.02 U 

0.01 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U -

0.01 u 

0.01 u 

0.01 u 

0.014 JN 

0.1 U 

~ 

7/05 

38.5 UJ 

5.2 UJ 

3.7 UJ 

53.9 J 

0.55 UJ 

0.5 UJ 

16400 J 

1.1 UJ 

1.1 UJ 

1.2 J 

1.6 UJ 

4190 J 

0.1 UJ 

2.3 J 

4260 J 

4.5 UJ 

1.3 UJ 

26400 J 

4 U J 

2 J 

2.7 UJ 

0.030 J 

0.331 J 

0.02 UJ 

0.02 UJ 

0.02 UJ 

0.01 UJ 

o . o i ; u j 

0.01 UJ 

0.01 UJ 

0.0019 JN 

0.02 U 

0.01 UJ 

0.02 UJ ~ 

0.02 UJ 

0.02 UJ 

0.02 UJ 

0.02 UJ 

0.01 UJ 

0.01 UJ 

0.01 UJ 

0.008 J 

0.1 UJ 

1 UJ 

10/05 

18.9 U 

1.6 U 

2 U 

66.1 

0 . 1 8 U 

O ^ U 

15400 

0.6 U 

2 . 3 ' 

1.5 

1.1 U 

_ 4690 . 

0.1 U , 

2.5 

4460 ' 

4.3 U 

0.2 U 

13900 

4.5 U . 

0.5 U 

7.9 

* 0 . 0 9 3 1 

0.0634 

• • 0 . 0 2 U 

' 0.0084 J 

0.02 U f 

0.01 u 

. 0.01 u • 

0.01 u 

0.01 u 

0.01 u • 

0.0039 J 

0.01 u . 

0.02 U 

0.0064 J 

0.02 U 

0.02 U 

0.02 U 

- 0.01 u ' 

0.01 u 

0.01 u . 

0.01 u 

0.1 u 

1 u 

-
1/05 

23.5 U 

1.5 U 

1.4 U 

33.7 

0.13 U 

0 ^ 0 U -

10100 " 

. 0.40 U 

0.74 

2.5 

I .OU 

3910 

' O . IOU 

1.6 

2110 

3 . 3 U : 

0.50 U 

16700 

5.5, 

0.52 

11.3 

0.0671 

0.159 

0.020 U 

0.020 U 

0.020 U 

O.OIOU 

O.OIOU 

O.OIOU 

O.OIOU • 

0.010 u 

0.020 U ^ 

0.0038 J 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

O.OIOU 

O.OIOU 

O.OIOU 

O.OIOU 

O. IOU 

I .OU ^ 

4/06 

4e.au 
1.1 u 

.1 .6U 

52.7 

0.69 U 

0.20 U 

13800 

0.60 U 

1.0 

1.5 U 

r o u 
4750 

O . IOU 

2.5 

4120 

1.8 U 

0.50 U 

22700 

2.1 U 

0.64 

2.3 

0.167 

0.316 

-
• • ' -

- • 

• 

- . 
- • ' 

-
• • - . ^ 

_ 
_ • 

-
-

• -

-
-
-

^ 
-
-
_ 
-

7/06 

35.2 U 

1.8 U 

2.eu 
62.4 

0.40 U 

0.40 U 

18600 

O.SOU 

0.75 

1.9 J " 

1.9 U 

-5640 

O. IOU 

• l.-l 

4670 

2.2 U 

0.30 U 

20000 

5 . 2 U 

1.3 

3.6 U 

0.111 

0.298 

-
-
-
-

• -

-
-

• " -

_ 
_ . 
-
-
-
-
-
-
-
-
-
_ 
-

10/06 

20.0 U 

1.4 J 

2.6 U 

62 .e 

0 I O U 

0.20 U 

16400 

0.73 U 

1.9 U 

' 4.3 U 

1.6 U 

5450 

O . IOU 

2.2 U 

5080 

2.5 U 

0.65 U 

16200 

• 3.2 U " 

0.49 U 

4.5 

0.123 

0.0763 U 

/ _ 
-

-
-
-
-
--1 

~'-
_ 
_ 
- • 

-
_ 
-
-
-
-
-

1/07 

• . 

1100 

1 ' 

2.2 U 

37.3 

0 3 2 U 

0.20 U 

9760 

1.9 

0.76 U 

4.1 U 

1.3 

3520 

O. IOU 

2.9 U 

3110 

2.1 U-

0.40 U 

8280 

4.2 U 

2.8 U 

14.9 U 

0.0519 

1.31 

-
-
-
-

• -

-
-
-
-
_ 
_ 
-
-
_ 
-
'-
-
-
_ • 

-

4/07 \ 

11.1 U 

2.1 U . 

2.8 U 

53.1 

0 2 0 U 

0.40 U 

20700 

0.30 U 

0.90 U 

1.9 U 

^ 2 . 3 U 

7750 

O . IOU 

1.9 

3530 J 

2.7 U 

1.2 U 

• 43700 

3.3 U 

0.50 U 

1.7 U 

0.195 

0.0445 U 

_ 
_ 
-
-
-
-
-
-
_ 
-
_ 
_ 
-
-
-
-
-
-
-
_ 
-

SWB 1 
10/04 

200 U 

2 U 

1.8 U 

29.5 

0.1 U 

0.2 U 

31200 

O.SU 

sou 
O.SU 

0.9 U 

2100 

0.1 U 

O.SU 

5110 

2.5 U 

0.7 U 

17500 

- 1 . 9 U 

SOU 

0.7 U • 

0.0066 

0.0697 

O.OISU 

0.0091 U 

0.0091 U 

0.0091 U 

0.0091 U 

0.0091 U 

0.0091 U 

0.0091 U 

• 0.018 U 

0.0091 U 

0.016 U 

0.004'2 J 

o . o i e IJ 

0.018 u 

0.018 U 

0.0091 U 

0.0091 U 

0.0091 U 

0.0091 U 

0.091 U 

-

1/OS 

_ 
-

- -
• -

_ 
• -

-
-
-
-
-
-
-
-

• -

' 
-̂  

-
-
-

1.56 

46.9 

0.02 U 

0.02 U 

' 0.02 U 

0.01 U ' 

0.01 u 

0.01 u 

. 0.01 u 

. 0.01 u 

0.0027 J 

0.01 u 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.01 U. 

0.01 U 

. 0.01 U 

0.01 u 

0.1 u 

.-

4/05 ^ 

^ 
26.6 U 

3.8 U 

3 U 

26.3 B 

0.1 U 

0.4 U 

17900 

1 2 U 

1 .2U 

1.2 

1J2U 

5980 

0.1 U 

3.1 U 

3290 J 

1.7 U 

1.4 U 

40600 

2.9 U 

1 7 U 

11 U 

0.136 

0.479 K 

0.02 U 

0.02 U 

0.02 U 

0.01 u 

0.01 u 

0.01 u 

•0.01 u • 

o.oi û  
0.02 U 

0.01 u 

0 02 U 

0 . 0 2 U 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 U 

0.01 u 

0.01 UJ 

- 0.1 u 

-

7/05 

44.6 U 

3.7 U 

3.7 U 

55.5 

0.56 U 

O.SU 

16200 

1.1 U 

1.3 

o.eu 
1.6 U 

4530 

0.1 U 

2 

4390 

4.5 U 

1.3 U _ 

t 30900 

4 U 

2.S 

3.9 U 

• 0.172 
0.484 

0.02 U 

0.013 J 

0.02 U 

0.01 U 

0.01 U 

0.01 U 

0.01 U 

. 0 . 0 1 U 

0.02 U 

0.01 U . 

. 0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 u 

0.01 u 

0.01 u 

0.1 u 

1 u 

10/05 

1 4 U 

1.6 U 

2 U • 

47.9 

0 . 1 3 U 

0.2 U 

14600 

0.6 U 

O.SU 

1.1 

1.1 

4970 

0.1 u 

2.5 

4140 

4.3 U 

0.2 U 

15300 

4 . S U 

O.SU 

' 3.9 

0.0209. 

• 0.0456 

. 0 . 0 2 U 

0.012 J 

0.02 U 

' 0.01 u 

0.01 u 

0.0013 J 

o.oi'u 
0.01 u 

0.02 U 

0.01 u 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 U 

0.01 U 

.0.01 u 

0.0047 J 

1 U 

1/06 

16.6 U 

1.2 U 

3.3 

49 

• 0.15 U 

0.20 U 

15200 

0.40 U 

1.4 

0.65 

I . O U . 

6000 

O . IOU 

1.5 

2980 

3.3 UJ 

0,50 U 

29500 

3.9 U 

0.30 U 

4.3 

0,104 

0.104 

0^020 U ' 

0.020 U 

0.020 U 

O.OIOU 

O.OIOU 

O.OIOU 

0.010 u 

O.OIOU 

0,020 U 

O.OIOU 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

O.OIOU 

O.OIOU 

O.OIOU 

O.OIOU 

0.10 u 

I . O U 

4/06 

46.3 U 

I J U 

1.6 U 

57.2 

0.67 U 

0.20 U 

12400 

0.60 U 

0,73 

0.67 U 

1 O U 

4410 

O . IOU 

1,9 

3780 

1.8 U _ 

0,50 U 

20500 

2.1 U 

• o , 9 e u 

0.80 U 

0.189 

0.249 

-
-
-
~ • 

- • 

-
-
-
_ 
-

^ -
_ 
-
-
-
-
-
-
-
_ 
-

7/06 

66,1 U 

i : 8 u 

2.8 U -

42,4 

0,68 U 

0.40 U 

17100 

0,50 U 

0.70 U 

1.5 U 

1.9 U 

5080 

O. IOU 

1.3 

4530 

2,2 U 

0.30 U 

20200 

3.6 U 

2,8 

4,6 U 

0.0387 

0 405 

_ 
_ 
-

• - • • 

~ 
-
-
-
-
_ 

• -

_ 
--
-
_ 
-
-
-
-' 
'_ 
-

-10 /06 

20.0 U 

1,2 U 

2.6 U 

44.5 

O. IOU 

0,20 U 

15300 

0.45 U 

0 .S4U 

3 .SU 

1.6 U 

5570 

O. IOU 

2.1 U 

3290 

2.5 U 

0.50 U 

16000 

3,2 U 

0,49 U 

2.6 

0,0546^ 

0.0688 U 

_ 
_ 
-

,̂ -
-
-
-

- -
-
-
-
-

, _ • 

_ 
_ 
_ 

, -
_ 
_ 
-

1/07 

30,3 U 

_ 1 . 7 U 

2.2 U 

47.4 

0.30 U 

0.20 U 

12900 

0.60 U 

0,40 U 

2.9 U 

1,2 U 

, 4580 

O . IOU 

1.6 U 

4290 

- . 3 . 1 

0.40 U 

1 oeoo 
3.4 U-

0.40 U 

10,3 U 

0.0416 

0 , 1 1 8 U 

_ 
• _ 

-
-
-
-
-
-
_ 

, _ 
• _ 

_ 
_ 
_ 
-
_ 
_ 
-
_, 
_ 
-

4/07 

29.6 U 

2.1 U 

2.8 U 

21.8 

0.20 U 

• 0.40 U 

20400 

0.37 U 

. 0.90 U 

2 2 U 

2 2 U 

8050 • 

O . IOU 

1.7 

2500 J 

2,7 U 

1 2 U 

47000 

2.9 U 

2 2 U 

1.9 U 

0,0294 

0.262 

_ 
_, 

" -
-
-
-
-
_ 
_ 
-
-
_ 
_ 
_ 
_ 
-
_ 
-

U - Analyte was not detected above the reporting limit, 

J - Est imated concentrat ion. 

B -Ana ly te Detected in Method Blank 

- Not analyzed 

N - Analysis indicates the presence ot an analyte lor wti ich there is presumptive evidence to make a ' tentat ive ident i f icat ion' 

D - Sample di luted in the lab for anatysis. 

K T Analyte present. May be b iased H igh . 

L - Analyte present. May be b iased low 

R - D a t a R e j e c t e d -

O 
XI 

5 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Summary of Surface-Water Quality Data for Army Creek and Army Pond 

Parameter 

Non-HalogenatadVOCa bLg/i] 

Banuna 

Toluene 

Ethylbanzane 

Xylene (total) 

2-Butanona 

Acatnrfa 

Carbon Diculfida 

Cydohanna 

iBOpropylbanzene 

Methy-ten-birtyl other 

Mathylcydohenne 
«-MeIhy-2-pe nta no ne 

Halogtnated VOCs ((ig/l) 

Bromofomi 

Carbon Tetrachloride 

Chlorobenzene ' 

Dibromochloromeihane 

1,2-Dichloroethane 

1.1-DichlotDetI«ne 

CIS-1.2-Dichlofoathona 

tra(^1.2-DicWQroathane , 

1,1-DichlorDethanB 

1.2-DlchlorDbanzona 

1.3-Oichlorabanzane 

1.4-Dicrtloro benzene 

Chloroethane 

TetracNoro ethane 

1.1.1-Tnchloroe»iar>e 

TriehloroeThane ' ^ ' 

Vinyl Chlonde 

1,2.4-Tnchloroberuane 

d»-1.3-DichlQropropene 

Methylene Chlonda 
T r ichIo roll uo r • ma tha na 

SarTtt-Volaiilea (nqtl) 

l.r-eiphanyi _ 

2,2'-0)(ytii5 (1-CNort)propane) 

2.4-DimethylDhenol 

2,4-Diniiro phenol 

2-MeChylnaphth3lena 

2-Methylchenol 

4.6-D1 nrtro • 2-me thyl pha no 1 

4-Methylphenol 

Acetophenone 

Atrazina 

Benzaldehyda 

Benin (a) pyrene 

Benin (b) Huoranlhana 

Benio(a,h,i) Perylene 

Benio(kl Fluoranthene 

Bis(2-chk3ro ethyl) Ether 

Bis(2-ethylhaxy1)phthalata 

Caprolactam 

Di-n-butyl phthaUte 

Di-n-octyl phihaUte 

DibenZD (a,h) Anthracene 

Diethylphthatate 

H e X acNo rt) cyclop e nta d 1 ena 

Indeno (1.2,3-cd) Pyrene 

N-Nnrosodiphenylamine 

Nachthalene 

Pentachlo raphe nol . 
Phenol 

Held Parameters 

Temperaa,ra (Dagrees Calaus) 

CnnductrviTy (̂ iK/cm) • 

pH (standand unrts) 

ORP (mV) 

SVJC 
10AM 

OSU 

O.SU 

O.SU 

O.SU 

su 
su 

O.SU 

O.SU 

O.SU 

0.27 J 

O.SU 
5 U 

O.SU 

OSU 

O.SU 

O.SU 

OSU 

O.SU 

O.SU 

O.SU • 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

0.11 J 

OSU 

O.SU 

0.5 U_ 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 
•• O.S u 

s u ' 
SUJ 

5 U 

20U 

SUJ 

su 
su 

20 U 

su 
su 
su 
SUJ 

su 
su 
su 
su 
0.93 

s u • 

SUJ 

5 U 

. 5 U 

SUJ 

5 U 

su 
SUJ 

5 U 

su 
su 
su 

-
1S.8 

30S 

8.B1 

B.29 
639 

1/05 

SU 

SU 

SU 

SU 

IOU 

10 J 

su 

--
- • 

_ IOU 

su 
5 U 

SUJ 

S U ' 

• s u 

su 
su 
su 
su 
su 
su 

_ -
su 
su 
su 
S U ' 

su 

su 
su 

-
su 

^ su 
su 

20U 

su 
5 U 

5 U 

20U 

su 
s'u 
su 
su^ 

SUL 

SUL 

SUL 

SUL 

.0.043 B 

SU 

su 
su 
su 

SUL 

. SU 

s u • 

SUL 

SU 

SU 

su 
5 U 

-
---_ -

4ms 

su 
su 
SU 

su 
10 R 

20R 

SU 

---
_ IOU 

su 
su 
su 
su 
su 
5 U 

5 U 

SU 

SU 

s u • 

su 

---su 
su 
su 
su 
su 

-su 
su 

5 1 U 

51 U 

51 U, 

21 UJ' 

• 5.1 U 

51 U 

5.1 U 

21 U 

5.1 U 

5.1 U 

5.1 U 

5 1 UL 

6 1 UL 

5.1 UL 

5.1 UL ' 

5.1 UL 
0.073 

51 U 

61 U 

6 1 U 

5.1 U 

5.1 UL 

5.1 U 

5.1 U 

S.l UL 

• 5.1 UJ 

5.1 U 

5.1 U J . 

• 5.1 U 

5.9 

16.8 

2S9 

10.1 

11.63 
6S.B 

7/OS 

SU 

SU 

SU 

SU 

10R 

20R 

SU • 

---
_ IOU 

5 U 

5 U 

5 U 

5 U 

SU -

su 
su 
su 
su 
SU 

su 

---su 
su 
su 
su 
su 

-s u ~ 
su 

-
5 U 

su 
5 U 

20 U 

5 U 

5 U 

5 U 

20U 

. SU 

su 
su 

SUL 

- SUL 

SUL 

SUL 

SUL 

0.019 U 

SU 

SU 

SU 

SUL 

SUL 

SU 

SU 

SUL 

SU 

SU 

SU 
5 U 

?.5 

30.9 

462 

. 8.40 -' 

" 7.92 . 
50 6 

loros 

SUJ 

SUJ 

SUJ 

•SUJ 

10 UJ 

• 20R 

. SUJ 

---
-. 10 UJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

. SUJ 

SUJ 

SUJ 

SUJ 

---SUJ 

SUJ 

SUJ 

• SUJ 

SUJ 

- -SUJ 

. SUJ 

-
SU 

SU 

5 U 

, 20U 

SU 

su 
5 U 

20U 

su 
su 
su 
6 U 

su 
su 
su 
su^ 

0.02 UL 

SU 

su 
su 
su 
su 
5 U 

su 
• s u 
su 
su 
su 
su 

13.1 

100 

7.14 

5 74 

- 8 0 

1/06 

IGU 

IOU 

IOU 

IOU 

IOU 

tou 
IOU 

IOU 

IOU 

IOU 

IOU • 
IOU 

10 UJ 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

. IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

tou 
IOU 

tou 
tou 
IOU. 
IOU 

su 
SUL 

5 U 

20 UL 

5 U 

5 U 

5 U 

20 UL 

SU 

SU 

SUL 

SU • 

SU 

SU 

SU 

SU 

su 
su 

SUL 

5 U 

SU 

SU 

SUL 

SUL 

SU 

SUL 

SU 

SU 

su 

71 

127 

7.43 

554 
149 

4/06 

1 U 

1 U 

1 U 

3 U 

SU 

SUJ 

1 U 

1 U 

1 u 

1 u 

1 u 

su 

1 u 

1 u . 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u-

1 u 

1 u 

1 R 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 UJ 

5 U ' 

s u 

s u 

20 U 

s u 

s u 

s u 

20U 

s u • 

s u 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SU 

SUL 

SUL 

5 U 

5 U 

SUL 

SU 

SU 

SUL 

SU 

SU 

. SU 
SU 

170 

192 

7 13 

G20 
32 

7«6 

1 U 

1 U 

1 U 

3 U 

5 U ' 

IOU 

1 U 

1 U 

1 U 

1 U 

1 U 
5 U 

1 U 

1 U 

1 U 

1 U 

1 u.. 
1 U 

1 U 

.1 u 
^ 1 u 

1 u 

• 1 u • 

1 u 

1 u 

1 u . 

1 u • 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 UJ 
1 u 

5 U 

__5U 

" " s u 

20 UL 

SU 

SU 

SU 

20 U 

SU 

s u 

s u 

s u 

s u 

s u • 

s u • 

s u 

"SU 

7.2 J 

SU 

SU 

s u . 

SU 

5 U 

- SU 

s u 

5 U 

5 U 

5 U 
5 U 

• 

33.2 

370 

877 

10 28 
84 

yoKX 

1 u 

1 u 

1 u 

3 U 

SU 

s u 

1 u 

• 1 u 

1 u . 

1 u 

•1 u 
5 U 

1 U 

1 u 

1 u 

1 u 

l.U 

1 u 

1 U 

1 u 

1 U 

1 U 

1 U 

1 U 

1 u • 

1 u 

1 u 

1 u 

1 u 

1 u 

I U 

1 u 

1 u 

1 UJ 
1 u 

SUL 

SUL 

s u 

• 2DUL 

SU 

SU 

SU 

20U 

SU 

SU 

SUL 

SU 

SUL 

SUL 

• SUL 

SUL 

SUL 

SUL 

SUL 

• SUL 

SUL 

SUL 

SUL 

SU 

SUL 

5 U 

SU 

5 U 
SU 

^ i • 

28.8 

270 

7 07 • 

8 92 
64 

t/07 

1 U 

1 u 

1 u 

3 U 

SU 

SUJ 

1 u 

1 u 

1 u . 

1 u 

1 u 
s u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

,1 u 
1 u 

1 u 

1 u 

1 u 

1 u 

1 u ' 

1 u 

1 u , 

1 u 

1 u 

1 u 

1 u 

5U' 

su 
su 
20 U 

su 
su 
su 

20U 

su 
su 
su 
su 
s.u 
su 
su 

• su 
su 
5 U 

5 U 

5 U 

5 U 

SU 

su 
s u • 
su 
5 U 

SU 

su 
su 

-
7.4 

64 

6.33 
6.64 

39 

4/07 

1 U 

1 U 

1 U 

3 U 

SU 

6 8 U 

1 U 

1 UJ 

1 u 

. 1 u 

1 UJ 

su 

- 1 UJ 

1 u 

1 u 

l U ^ 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

• 1 u . . 

1 u 

1 u 

1 u 
1 u 

SUL 

. SUL 

SUL 

20 UL 

SUL 

. SUL 

SUL 

20 UL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

S U L . 

• SUL 

SUL 

4.1 L 

• SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 
SUL 

-
2B.2 

327 

9 83 

929 
2-

SWD 1 

10flD4 

D.SU 

OSU 

OSU 

DSU 

SU 

5 U 

OSU 

OSU 

OSU 
0.44 J 

O.SU 

su 

O.SU 

O.SU 

O.SU 

OSU 

OSU 

OSU 

OSU 

OSU 

OSU 

O.SU 

OSU 

OSU 

OSU 

OSU 

OSU 

OSU 

OSU 

OSU 

OSU 

0.5 U 

OSU 

OSU 

• 0 5 U 

su 
SUJ 

su 
20 U 

SUJ 

su 
su 

20 U 

su 
5 U 

5 U 

. SUJ 

su 
su : 
su 
su 

0'DS3 

12 

SUJ 

su 
su 
SUJ 

su 
5 U 

SUJ 

su 
su 
su 
su 

• -

17 52 

328 . 

8.39 

4 04 

-12.9 

1/05 

su 
su 
s u 
su 
IOU 

20 R 

su 

---
_ IOU 

su 
su 

SUJ 

su 
su 
5 U 

5 U . 

su 
5 U 

5 U 

s u • 

---S U 

5 U 

S U 

5 U 

S U 

-SU 

5 U 

-
S U 

s u 
s u 
20U , 

S U 

su -
su 

20U 

SU 

su 
- 5 U 

SU 

SUL 

SUL 

SUL 

SUL 

0 059 

8,2 

5 U 

5 U 

S U 

SUL 

S U 

5 U 

SUL 

5 U 

S U 

s u 
1,7 J 

-
---_ 
- • 

AKS 

SU 

SU 

SU 

SU 

10 R 

20R 

SU 

--
_ IOU 

su 
su 
su 
su 
su 
su 
su 
5 U 

su ' ' 
5 U 

. SU 

---su 
su 
su 
su 
su 

-su . 
su 

-
5 U 

su 
su 

20 UJ 

su 
SU 

su 
20U 

su 
su 
5 U 

SUL , 

SUL 

SUL 

SUL.- • 

SUL 

0,037 

SU 

SU 

SU 

SU 

SUL 

SU 

5 U 

SUL 

SUJ 

SU 

SUJ 
SU 

i,5 

14,19 

308 

78 

7,54 

31,a 

7/05 

5 U 

5 U 

— 5 U 

5 U 

10 R 

20R 

SU 

-. , --
_ IOU 

su 
su 
s u 
su 
5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

---• 5 U 

5 U 

5 U 

5 U 

5 U 

-5 U 

5 U 

SUJ 

SUJ 

SUJ 

20 UJ 

SUJ 

SUJ 

SUJ 

20 UJ 

SUJ 

•SUJ 

SUL 

SUL 

S U L " 

SUL 

SUL 

SUL 

0,02 UJ 
6,4 J 

SUJ 

SUJ , 

SUL 

SUL 

SUJ 

„ SUJ 

SUL 

SUJ 

SUJ 

SUJ 
SUJ 

5,3. 

24 fl 

soo 
6,41 

2.AG 
*0,G, 

10/05 

SUJ 

SUJ 

SUJ 

SUJ 

10 UJ 

20R 

SUJ 

--
- • 

_ 10 UJ 

SUJ ' 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

---SUJ 

SUJ 

SUJ •> 

S U J -

SUJ 

-SUJ 

SUJ 

-
5 U 

su 
su 

20U 

su 
su 
s u • 

2DU 

su 
su 
su 
su 

• SUL 

SUL 

SUL 

SUL 

, 0,02 UL 

5 U 

5 U 

5 U 

SU 

SUL 

SU • 

^su 
• s u 

su 
su 
su 
su 
i,i 

11,9 

2S3 

6,63 

'4,51 
121-

• 1/06 

IOU 

IOU 

10U 

• IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

10 UJ 

IOU 

10 UJ 

IOU 

IOU 

IDU 

' IDU 

IDU 

IDU 

IDU 

IDU 

IDU 

IDU • 

10 U 

10 U 

10 U 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

su 
SUL 

SU 

20 UL 

' SU 

SU . 

SU 

20 UL 

SU 

' s u 
SUL 

SU 

SUL 

SUL 

SUL. 

SUL 

5 U 

SU 

SUL 

SU 

SU 

SUL 

SUL 

'sUL 

SUL 

SUL 

SU 

SU 

su 
3,3 

7 4 

196 

7,29 

10,50 
168 

Ame 

1 u 

t u 

1 u^ 

3 U 

su 
SUJ 

1 u 

1 u 

1 u 

1 u 

1 u 
s u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u . 

1 u 

1 u . 

1 u 

1 u 

1 R 

1 u 

1 u 

.1 u 

1 u 

1 u 

1 u 

1 u 

1 UJ 

s u 

s u • 

s u 

20 U 

s u 

s u 

s u 

20U 

s u 

s u 

SUL 

SUL 

SUL 

SUL 

EUL 

SUL-

5U 

4,8 L 

SUL 

S U . 

SU 

SUL 

SU 

SU 

SUL 

SU 

SU 

SU 
SU 

5 

16,3 

290 

6 97 

6,91 
65 

7/06 

1 U 

1 u 

1 u • 

. 3 U 

SU 

9,7 U 

1 U 

1 U 

1 U 

1 U 

1 U 
SU 

1 u 

• 1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

.- 1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

l U J 
1 U 

5 U 

. 5 U 

5 U 

20 UL 

SU 

•SU 

SU 

20U 

SU 

5 U ' 

SU 

SU 

SUL 

SUL 

SUL 

SUL 

SU 

4,5 L 

SUL 

SUL 

SUL 

SUL 

SUL , 

SU 

SUL 

SU • 

SU 

SU 
SU 

& 
28 5 

484 

7,52, 

5,95 
156 

10/06 

1 U 

1 U 

1 U 

3 U 

• SU 

SU 

1 U 

1 U 

1 U 

1 U 

1 U 
SU 

1 u^ , 

1 u 

1 u 

1 u 

' 1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

y 1 U 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u ' 

1 u 

1 u 

1 u 

1 UJ 

1 u 

SUL 

SUL 

SUL 

20 UL 

SU 

SU 

SUL 

20 U 

SUL 

SU 

5UL 

SU 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL • 

SUL 

SUL 

SUL 

SU 

SUL 

SU 

5 U • 

SUL 
SU 

19,1 

313 

6.78 
7.04 

-11 

1/07 

1 U 

1 U 

1 U 

3 U 

5 U , 

SUJ 

1 u 

1 u 

1 u^ 

^1 u ' 

1 u 
s u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

•1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

s u 

s u 

s u 

20 U 

5 U -

s u 

s u 

20U 

5 U 

5 U 

SUL 

5 U 

SUL 

SUL 

SUL 

SUL 

5 U 

4,6 L 

SUL 

SUL 

SUL 

SUL 

SUL 

SU 

SUL 

SU 

SU 

SU 
SU 

-
6 4 

118 

6,31 

8,81 
34 

4A37 

1 U 

1 U 

1 U 

3 U 

5 U 

SU 

1 U 

1 UJ 

1 U 

1 U 

1 UJ 

s u 

1 UJ 

1 U 

1 u • 

1 u 

1 u 

t u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

SUL 

SUL 

SUL 

20 UL 

SUL 

SUL 

SUL 

20 UL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 
SUL 

-
19,6 

350 

6,51 

6.1S 
58 

U • Analyta was not detvcted above the reporting limrt 

J - Estimated concantratlnn, 

B - Anatyte Datected in Method Blank 

— Not analyzed 

D - Sampb dilated in the bb far analysis, 

K-/^nalyto prasanL May be bia«ad High, 

L - Analyte present. May ba biased low 

R - Data Refectod 

.2 
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Table 4 (continued) 
Summary of Surface-Water Quality Data for Army Creek and Army Pond 

Parameler 

Inorganics (fig/l) 

Antimony 

Arsenic 
Barium 
Be rv Ilium 
CatJmium 
Calcium 
Chromium 
Coball 
Copper 

Lead 
Magnesium 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Manganese (mg/l) 
DissD^ed Iron (mg/I) 

Pesticides/Herbicides (^g/1) 

4.4'.DDD 
4.4'-DDE 
4,4'-DDT 

Aldrin 
alpha-BHC 
Alpha-Chlorodane 

bela-BHC 
della-BHC 
Dieldrin 
Endosutfan 1 
Endosultan 11 
Endosutfan sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

SWC 
10/04 

4.4 U 
2 U 

1.8 U 
66.2 
0.1 u • 
0.2 U 
19100 
OSU , 
SOU 
O.SU 
0.9 U 
7060 
0.1 U 
O.SU 
3620 
2.6 U 
0.7 U 
26400 
1.9 U 
SOU 
S.l 

0.508 
0.226 

0.02 UJ 
0.02 UJ 
0.02 UJ 
0.01 U 
0.01 U 
0.01 UJ 
0.01 U 
0.01 u 

0.02 UJ 

0.01 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ • 
0.02 UJ 
0.02 UJ 
0.01 U 

0.01 UJ 
0.01 U 
0.01 UJ 
0.1 UJ 

-

1/05 

-
-
_ 
_ 
-
-
_ 
-
-
-
_ 
_ 
-
-
_ 
-
-
-
-
-

\ ~ 
0.416 
0.322 . 

0.002 J 
0.0039 J 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 

0.002S J 
0.01 U 
0.02 U 

0.0016 J 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U ' 

0.0022 J 
0.1 U 

•-

• 4/05 

38.1 U 
3.8 U 
3 U 
4.7 

0.1 U 
0.4 U 
14500 
1.2 U 
1.1 U 
0.9 U 
1.2 U 
4810 
0.1 U 
2.7 U 

2480 J 
1.7 U 
1.4 U 

33400 
2.9 U 
1.7 U 
34.7 

0.0347 
0.363 

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 

0.012JN 
0.1 U 

7/05 

S3.6U 
3.7 U 
3.7 U 
S2.S 

0.61 U 
O.SU 
15800 
1.1 U 
1.1 U 
O.eu' 
1.6 U 

4S'S0 J 
0.1 u 

1.8 
4210J 

, 4.SU 
1.3 U 
32300 

4 U 
2.7 

2.8 U 
0.043S 
0.499 

0.02 U 
0.015 J 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U r 
0.1 u 
1 u 

10/05 

15.1 U 
1.6 U 
2 U 
21.S 

0.1 i u 
0.2 U 
5820 
0.6 U 
O.SU 
0.6 U 
1.1 U 
4080 
0.1 U 
3.9 

1830 
4.3 U 
0.2 U 
2880 
4.5 U 
O.SU 

4 
0.0269 
0.0345 

0.02 U . 
0.0047 J 
0.02 U 

~0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.02 i j 
0.01 U 
0.02 U 
0:02U 
0.02 U 

0.0025 J 
. 0.02 U 

0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.1 u 
1 u 

— 
1/06 

S4.6 
1.2U 
1.4 U 
21.7 

0.17U 
0.20 U 
5220 

0.40 U 
0.62 

':6 
I.OU 
2940 

O.IOU 
1.2 

1340 
3.3 U 

O.SOU 
6400 
3.9 U 
0.53 
7.3 

0.0713 
0.112 

0.020 U 
0.020 U 

. 0.020 U 
O.OIOU 
O.OIOU 
O.OIOU 
O.OIOU 
O.OIOU 
0.020 U 
O.OIOU 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
O.O20 U 
O.OIOU 
O.OIOU 
O.OIOU 
0.010 u . 
O.IOU 
I.OU 

4/06 

43.2 U 
1.1 U 
1.6 U. 
40.8 

0.70 U 
0.20 U 
9830 

0.60 U 
0.88 

0.40 U 
I.OU 
4910 

O.IOU 
2.2 

1980 
116 U 

O.SOU 
7720 
2.1 U 

0.40 U 
0.80 U 
0.214 
0.487 

• -

.- . 
-
-
.-
• -

- • 

-
_ 
-
-
-
.-
-
-
-
-
_ 
-
-
-

7/06 

48.2 U 
1.8U 
2.8 U 
4S.0 

0.40 U 
0.40 U 
16800 
O.SOU 
0.70 U 
1.5 U 
1.9 U 
SS50 

O.IOU 
1 4 -

4S90 
2.2 U 
0.30 U 
21900 
3 6 U 
2.1 

4.8 U 
O.0S51 
0.38S 

_ 
-

' -
.--

• -

.-
-. -

-
-
-
-
-
.-
-
-
-
-
- • 
-
-
-

10/06 

20.0 U 
1.2 U 
2.6 U 
S0.8 

O.IOU 
0.20 U . 
16300 
0.42 U 
0.93 U . 
3.2 U 
1.6 U 
6090 

O.IOU 
2.3 U 
3350 
2.SU 
0 51 U 
17900 
3.2 U. 

0.46 U 
3.3 

0.0999 
0.0618 U 

• -

• -

-
-
-
-
-
-
-
-
-
- . 
-
_ 
_ 
-
-
_ 
-
_ 
-

1/07 

30.3 U 
1.7 U 

- 2.2 U 
22.6 

0.30 U 
0.20 U 
6210 

0.60 U. 
1.6 U 

0.86 U 
1.2 U 
3390 

O.IOU 
2.4 U 
1270 
2.1 U 

0.40 U 
2580 
3.4 U 

0.40 U 
8.4 U 

0.0553 
0.537 

_ 
-
-
-
-
-
-
-
-
-
_ 
-
-
-
-
-
_ 
-
-
-

^ ^ 
4/07 

102 U 
.2.1 U 
2.8 U 
7.6 

0.20 U 
0.40 U 
25800 
0.30 U 
1.1 U 
3.8 U 
2 U 

8430 
0 IOU 

3.8 
2410 J 
2.7 U • 
1.2 U 

49000 
2.9 U 
4.2 . 

2.3 U 
0.0723 
0.760 

_ 
-
-
-
-
-
-
-
-
_ 
-
-
- • 

-
-. 
_ 
-
-
-

SWD 1 
10/04 

200 U 
2 U 

1.8 U 
66.1 
0.1 U 
0.2 U 
19500 
O.SU 
SOU 
0.5 U 
0.9 U 
7390 
0.2 U 
0.68 
3440 
2.6 U 
0.7 U 
28600 
1.9 U 
SOU 
7.6 

0.366 
1.17 

0.02 UJ 
0.02 UJ 
0.02 UJ 
0.01 U 
0.01 U 
0.01 UJ 
0.01 U 
0.01 U 
0.02 UJ 
0.01 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0 02UJ 
0.01 U 

0.01 UJ 
0.01 U 
0.01 UJ 
0.1 UJ 

-

1/05 

-
-
-
-
-
-

. -
-
-
-
-
-
_ 
~ 
-
-
-
-
-
-

1.99 
10.1 " 

0.026 
0.036 
0.02 U 
0.01 U 
0.01 U 

0.046 JN 
0.01 U 
0.01 U 
0.02 U 
0.01 U 
0.02 U 

. 0.03 
0.02 U 
0.02 U 
0.02 U 

' 0.01 U 
0.038 JN 

0.01 U 
0.01 J 
0.1 U 

-

4/05 

112U 
32.7 
7.1 
172 

2.7 U 
2 5 U 
21000 
7.7 U 
27.1 

13 
2.3 

8440 
0.1 U 

25.1 U 
3860 J 
4.4 U 

5.1 
49400 
6.4 U 
25.8 

22.3 U 
• 0.352 

0.422 

0.02 U 
0.02 U • 

. 0.02 U 
0.01 U 
0.01 U 
o!oi u 
0.01 u 
0.01 u 

0.0044 J 
0.01 u 
0.02 U 
0.02 U 
0.02 U 

' 0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 

0.011 JN 
0.1 U 

-

7/OS 

13.5 UJ 
3.7 UJ 
3.7 UJ 
6S.7 J 
0.6 UJ 
0 5UJ 
19200,J 
1.1 UJ 
1.1 UJ 
0.8 UJ 
1.6 UJ 
241 J 
0.1 UJ 
2.2 J 

4790 J 
4.5 UJ 
1.3 UJ 

41500 J 
4UJ 

0.8 UJ 
10.3 UJ 
7.1S J 

0.743 J 

0.02 UJ 
0.02 U J . 
0.02 UJ 
0.01 UJ • 
0.01 UJ 
0.01 UJ 

0.024 JN 
O.oi UJ 
0.02 UJ 

. 0.01 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 
0.061 J 
0.1 UJ 
1 UJ 

10/05 

22.7 U 
1.6 U 
2U 
6S.7 

0.13U 
02 U 
16900 
0.6 U 
O.SU 
2.5 

1.1 U 
5960 
0.1 U 

27 
4290 
4.3 U 
0.2 U 
15400 
4.5 U 
O.SU 
29.3 -

0.01S8 
0.0371 

0.02 U-
0.007SJ 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
O.OI U 
0.02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.1 u 
1 u 

1/06 

42.2 U 
1.2 U . 
1.4 U 
47.1 

0.18 U 
0.20 U 
11300 
0.40 U 
O.SOU 

1.3 
I.OU 
S100 

O.IOU 
2 

4110 
3.3 U 
O.SO U 
7090 

4 
0.30 U 

11.4 
0.0244 

0.0952 U 

0.020 i j 
0.020 U 
0.020 U 
O.OIOU 
O.OIOU 
O.OIOU. 
O.OIOU 
O.OIOU 
0.020 U 
0.010 u 
0 020U 
0.020 U 
0.020 U 

. 0.020 U 
0.020 U 
O.OIOU 
O.OIOU 
O.OIOU 
O.OIOU 
O.IOU 
I.OU 

4/06 

62.6 U 
1.1 U 
1.6 u ' 
40.4. 

0.74 U " 
0.20 U 
12800 
0.64 

0.40 U 
2.4 U 
I.OU 
4S10 

O.IOU 
2.1 

3460 ' 
1.8 U 

O.SOU 
20100 
2.1 U 

0.62 U 
V 10.2 
0.08S0 
0.338 

-
-
-
-
-
-
- • 

- • 

- -
_ 
-
_ 
-
- , 
-
-

• -

_ 
-

7/06 

27.0 U 
1.8 U 
2.8 U 
63.9 

0.54 U 
040 U 

• 19900 
O.SOU 

1.5 
1.5 U 
1.9 U 
7390 

O.IOU 
i.3 • 

4670 
2.2 U 
0.30 U 
28600 
3.6 U 

0.30 U 
8.3 U 
0^17 

0.0413 U 

- . 
-
-
-
-
~ 
-
-
-
-
-
-
-
_ 
-
-
-
-
-
- . 

10/06 

20.0 U 
1.4 J 
2.6 U 
S6.1 

O.IOU 
0.20 U 
18300 
0.52 U 
0.96 U 
3.7 U 
1.6 U' 
7180 

O.IOU 
2.1 U 
3770 
2.5 U 
O.SOU 
23000 
3.2 U 

0.40 U 
6.7 

0.209 
0.730 

_ 
_ 
_ 
-' 
-
_ 
-
_ N . 

- -
_ 
_ 
_ • 

_ 
_ 
_ 
_ 
-
_ 
-

1/07 

30.3 U 
1.7U 
2.2 U 
33.2 

0.30 U 
0.20 U 
11800 
0.60 U 
0.40 U 
2.8 U 
1.2 U 
4420 

O.IOU 
1.7 U 
2720 

• 2.1 U 
0.40 U 
12600 
34 U 

0.46 U 
11.9 U 
0.074S 
0.396 

_ 
_ 
_ 
-
-
_ 
-
_ 
-
1 

• _ 

_ 
_ 
_ 
_ 
_ 
_ 
-
_ 
-

4/07 

11.1 U 
2.1 i 
2.8 U 
76.S 

0.20 U 
0 40U 
22700 
0.30 U 
0.90 U 
1.4 U 
I.OU 
9200 

O.IOU 
2.2 

2920 J 
2.7 U 

" 1.2 U 
53100 
2.9 U 

O.SOU 
10.7 

0.243 
0.403 

-
-
- • 

• -

-
-
-
-
-
-
-
_ 
-
-
_ 
-
_ 
-
-
_ 

. = 
U - Analyte was not detected above the reporting limit. , 

J - Estimated concentration, 

B - Analyte Delected in Method Blank 

- Not analyzed 

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative pdenlification' 

D - Sample diluted in the lab for analysis. 

K-Analyte present. May be biased High. 

L - Analyte present. May be biased low 

R - Data Rejected 

P - Discrepency in GC analysis. Lower value reported. 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Summary of Surface-Water Quality Data for Army Creek and Arniy Pond 

Paramate, 

Non-Halogenated VOCs (^gl) 

Benzene r-

Toluene 

Elhylbenzene 

Xylene (loal) 

2-eutanone 

Acetone 

Carbon Disulfide 

Cyclohaifane . 

Itcpropyl benzene 

Melhy-tert-butyl athar 

MelhyteyckihBxana 

4-M a Ihy-2-pa n & no na 

Halogenated VOCs ((IQ/I) 

Bromotarm 

8 ro modi chl 0 ID mo tha ne 

Carbon Tetrachionde 

Chlorobenzene 

Chlorotorm 

Dibromochloromethane 

1,2-Oic hloroe thane 

1.1-Dichloroethane 

c«-1 2-0ich1aroe!hena 

rrans-1 2-0 ic hloroe thane 

1.1-Oichloroethene 

1 2-Oichloro benzene 

1 ,^-Oichbro benzene 

1 ,*-Oichbrobenzene 

CNoroethane 

Tetrachloroettwne 

1.1.1-Tnchloroethana 

Tnchloroethene 

Vinyl Chtande 

Methylene Chlonde 
Trichiorofluoromethana 

Seml-Volatilea (iig/1) 

i.V-Biphenyt 

2,2'-oxybis (l-Chloropropane) 

2,4-OimaihylphanGl. 

2,4-Oinrtraphenol 

2,S-OmrtTD toluene 

2-M B m y Ina p htha Ie ne 

2-MaIhylphenol 

4.6-Dinitro-2-methylphenol 

4-Melhylphenol 

Acetophenone 

Atrazine 

BenzaUehyde 

Benzo (a)pyrBna 

Benzo (b) Ruoranthene 

Banio (B,h.i) Pet7bne 

BeniD (k) Fluoranthene 

BK(2-Chloroe Ehvt)£ther 

Bis(2-ethylha ^l}phthalate 

Caprolactam 

Di-n-butyl phthatata 

Di-n-octyl phtt^alato 

Dibenzo (a,h) Anthracene 

Diethylphthalate 

Hajtachlotocydopontadione 

Indeno (1,2,3-cd) Pyrene • 

Naphthalene 

Pentachloro phenol 
Phenol 

biological Oxygan bemanJ /mg/fj 

Field Paramelara 

Temperature (Degrees Celcius) 

Conductivity ()is/cm) 

pH (standand units) 

Oitsoh'ed Ovyijan (mg/l) 

ORP (mV) 

SWE 

iora4 

0,5 U 

OSU 

o s u 

0,5 U 

5 U 

5 U 

0,5 U 

0,5 U 

0,5 U 
0,3a J 

0,5 U 
5 U 

0,5 U 

OSU 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

. 0 , 5 U 

0,5 U 

. 0,5 U 

0,5 U 

0,5 U 

0,5 U 
0,5 U 

5 U 

SUJ 

su 
20U 

SUJ 

SU 

SU 

20U 

5 U 

5 U 

5 U 

SUJ 

SUL 

SUL 

SUL 

SUL 

0,021 

5 U 

SUJ 

SU , 

SU 

SUL 

SU 

SU 

SUL 

SU 

SU 

SU 
5 U 

-
14,58 

288 

e,3s • 

4,9S 
35,1 

1/05 • 

' SU 

SU 

SU 

SU 

IOU 

20 R" 

5 U 

-
--_ IOU 

5 U 

SU 

SUJ 

SU 

5 U 

5 U . 

5 U 

5 U 

5 U 

5 U 

5 U 

, --
• -

, 5 U 

5 U 

5 U 

5 U 

5 U 

-5 U 

5 U 

-
SUL 

SU 

SU 

- 20U 

SU 

SU 

5 U 

20 U 

5 U 

5 U 

5 U 

SU 

SUL 

SUL 

SUL 

5UL 

0,025 

5 U 

SUL 

SUL 

SUL 

SUL 

SUL 

SU 

SUL 

5 U 

5 U 

5 U 
5 U 

-
_ _ _ _ ' -

4rt)5 

SU 

SU 

SU 

SU 

10 R 

2DR 

5 U * 

-
--_ IOU 

su 
su 
su 
5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U . 

---, 5 U 

5 U 

SU 

5 U 

5 U 

-SU 

SU 

-
-su 

su 
su 

20 UJ 

su 
5 U 

5 U 

20U 

5 U 

SU 

SU 

SUL 

SU 

5 U 

5 U 

SU 

0,043 

48 

SU 

SU 

SU 

SU 

5 U 

5 U 

5 U 

SUJ 

5 U 

SUJ 
SU 

.̂̂  
11.5 

309 

8 07 

7 69 
93,3 

7/05 

SU 

SU 

SU 

SU 

IDR 

20R 

5 U 

-
-
_ IDU 

SU 

SU 

SU 

su 
5 U 

5 U 

5 U 

5 U 

5 U 

SU 

SU 

---SU 

su 
5 U 

SU 

5 U 

-5 U 

S U ' 

-
5 3UJ 

5,3 UJ 

5,3 UJ 

21 UJ 

5,3 UJ 

5,3 UJ 

5,3 UJ 

21 UJ 

5,3 UJ 

S3UJ 

S3UL 

S3UL 

5 3UL 

5 3UL 

5,3 U L ' 

5,3 UL 

0,021 UJ 

4 6 J 

S3UJ 

5,3 UJ 

5 3UL 

5,3 UL 

5,3 UJ 

5,3 UJ 

5,3 UL 

5,3 UJ' 

5,3 UJ 

S3UJ 
S3UJ 

z.r 
252 

507 

6,se 

s, ie 
108 3 

ID/OS 

SUJ 

SUJ 

SUJ 

SUJ 

10 UJ 

20R 

.5UJ 

-
--_ 10 UJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

, SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

_ 
5U_J^ 

SUJ 

' 5 UJ ,. 

SUJ 

SUJ 

-SUJ 

SUJ 
- • 

su 
SU 

su 
20U 

5 U 

• 5 U 

5 U • 

20 U ' 

5 U 

SU 

su 
SU 

5 U 

5 U ' 

5 U 

SU 

0 02UL 

SU 

su 
5 U 

SU 

SU 

• SU 

s u 

s u 

s u 

s u 

5 U 
5 U 

TT 

12 1 

3oa 

6S2 

5 89 
36 

^DG 

IOU 

IOU 

IOU 

IOU 

IOU • 

1,6 J 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

I'OU 

IOU 

10 UJ 

IOU . 

IOU 

IOU 

IOU 

IOU 

• IDU • 

IOU 

' IDU 

IDU 

IOU 

IOU 

IDU 

IDU 

IDU 

IDU 

IDU 

IDU 

IDU 

IDU 

IDU 

5 U 

SUL 

5 U . 

20 UL 

- SU 

5 U 

5 U 

20 UL 

SU 

s u 

SUL 

5 U 

• SUL 

SUL 

SUL 

SUL 

5 U 

5 U 

SUL 

5 U 

SU 

SUL, • 

SUL-

SUL , 

SUL 

SUL 

SU 

SU 
SU 

3 4 

-7,3 

117 

7,44 

8,73 
160 

4TO 

1 u 

^ 1 U 

1 U 

3 U 

5 U 

SUJ 

1 U 

' l U 

1 U 
0,57 J 

1 U 
5 U 

1 u • 

1 u 

1 U' 

1 u 

I U 

. 1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u. 

1 u 

1 R 

1 u 

1 u 

• 1 u 

1 u 

1 u 

1 u 

1 u 
1 UJ 

5 U 

s u 

SU 

20 U 

SU 

SU 

s u 

20 U 

s u 

s u 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SU 

SUL 

SUL 

SU 

5 U 

SUL 

5 U 

SU 

SUL 

SU 

SU 

SU 
SU 

<i 

16,0 

288 

6,97 

6,B2 
98 

7/06 •, 

1 U 

1 U 

1 U 

3 U 

SU 

8,4 U 

1 U 

1 U 

1 U 

1 U 

1 U 
SU 

1 UJ 

1 U 

1 U 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

1 u 

1 u 

1 u 

1 u 

• 1 u 

1 u 

1 u 

1 u 

1 u 

1 UJ 
1 U 

SU 

s u 

s u 

20 UL 

s u 

s u 

s u 

•20U 

s u 

5 U 

5 U . 

5 U 

SUL 

SUL 

SUL 

SUL 

SU 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SU 

SUL 

SU 

SU 

SU 

SU 

s 

25,9 
477 

7,02 

5,B5 
1SI 

10rt)6 

. 1 U 

1 U 

1 U 

3 U 

5 U 

SU 

1 U 

1 U 

1 U 

1 U 

1 u 

su 

I u 

1 u 

t u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

^ 1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u . 

1 u 

1 u 

1 u 

1 u 

1 u 

1 UJ 
I U 

SUL 

SUL 

SUL -

20 UL 

SU 

SUL 

SUL 

20 U 

SUL 

SU 

SUL 

SU 

SUL 

SUL 

SUL 

SUL 

SUL 

5 _ U L ' 

SUL 

SUL 

SUL 

SUL-

SUL , 

SU 

SUL 

S U ' 

SUt, 

SUL 
5 U 

5 

21.2 

303 
6,64 

7,31 
54 

1/07 

1 U 

1 U 

1 U 

3 U 

SU 

SUJ 

1 U 

1 U 

1 U 

1 U 

1 U 
S U , 

1 U 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u ' 

1 u 

1 u , 

1 u 

1 u 

I U 

1 U 

I U 

I U 

I U 

I U 

I U 
I U 

s u • 

s u 

s u • 

20 U 

5 U 

5 U 

5 U , 

20 U' 

5 U 

5 U 

SU 

SU 

SUL 

SUL 

SUL 

SUL 

SU 

SU 

SU 

SU 

SU 

SUL 

SU 

SU 

SUL 

SU 

5 U 

SU 
5 U 

-
6.7 

121 

6,72 

9,10 
51 

4/07 

1 U 

1 U 

1 U 

3 U 

5 U 

5 U 

1 U 

1 UJ 

1 U 

1 U 

1 UJ 
SU 

1 UJ 

1 u 

1 u 

1 u. 
1 u 

1 u 

1 u 

• 1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

' 1 u 

1 u • 

1 u 

1 u 

1 0 

1 u 

1 u 

1 u 
1 u 

SUL • 

SUL 

• SUL 

20 UL 

_,5UL 

' s U L 

SUL 

20 UL 

SUL , 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL • 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 
SUL 

-
1S,S 

352 

8,27 

10,10 
81 

SWF 1 

10/04 

0,14 J 

0,5 U 

0,5 U-

0,5 U 

SU 

SU 

0,5 U 

0,5 U 

O.SU 

0,SJ 

0,5 U 
SU 

0.5 U 

OSU 

OSU 

O.SU 

OSU 

OSU 

D,5U 

D,5U 

0,5 U 

0,5 U 

D,5U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

D,5U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

0,5 U 

DSU 

O.SU 

SU 

5 U 

SU 

20U 

SUJ 

su 
su 
20 U 

SU 

5 U 

5 U 

• SUJ 

SU • 

SU 

SU 

su 
0,019 U 

SU 

SUJ 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

SU 

SU 
SU 

-
16.1 

329 

8,44 

4,74 

26,2 

1/OS 

SU 

5 U 

S U 

SU 

IOU 

20R 

SU 

--. _ . IOU 

5 U 

SU 

SUJ 

5 U 

SU 

SU 

su 
su 
su 
su 
su 

---s u , 
su 
's'u 
su 
SU 

-su 
su 

-
SUL 

5 U 

su 
20U 

su 
5 U . 

5 U 

20U , 

5 U 

su 
S U 

su 
su 

, 5 U 

, SU 

SU 

0.69 

su 
SUL 

SUL 

SUL 

SU 

SUL 

SU 

su 
su 
su 
su 
su 

-
--_ _ -

4/05 

SU 

SU 

su 
su 
10 R 

20 R 

SU 

-
_ -_ IOU 

5 U 

SU 

SU 

SU 

SU 

su 
su 
su 
su 
su 
su 

---. su 
- su 

su 
su 
su 

-su 
su 

-
su 
su 
su 

20 UJ 

su 
su 
su 
20 U 

su 
5 U 

5 U 

SUL 

SUL 

SUL 

suL 
,SUL' 
0,037 

5 U 

5 U 

SU 

5 U 

SUL 

SU 

SU 

SUL 

SUJ 

SU 

SUJ 
5 U 

—n— 
14,12 

335 

7,9S 

8,14 

,42,2 

7/05 

• S U 

SU 

s u , 

s u 

10 R 

20R 

SU 

-
---10 UJ 

- 5 U 

S U 

S U 

su 
su 
su 
5 U ' 

5 U 

5 U 

su 
5 U 

--
S U 

su 
5 U 

5 U 

5 U 

-S U 

5 U 
• -

SUJ 

SUJ 

SUJ 

20 UJ 

SUJ 

SUJ 

SUJ 

20 UJ 

SUJ 

SUJ 

SUL 

SUL 

SUJ 

SUJ 

5 U J -

SUJ 

0,02 UJ 

16 J 

SUJ 

SUJ 

SUL • 

SUJ 

SUJ • 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 
SUJ 

2.9 

,21.2 

4S8 

5,95 

4,50 
201 

1Q«5 

SUJ 

SUJ 

5UJ 

SUJ 

10 UJ 

20R 

SUJ 

-
---10 UJ • 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ 

SUJ -

SUJ 

SUJ 

---SUJ 

SUJ 

SUJ 

. SUJ 

SUJ 

-SUJ 

SUJ 

-
5U 

su 
su 
20U 

su 
su 
su 
20 U 

• s u 

su 
5UJ ' 

su 
su 
su 
5U 

su 
0 02UL 

SU 

5U 

5 U 

. 5U 
5U 

, 5U 
5U 

SU 

SU 

SU 

5U 
• 5U 

- J,T • 

123 

324 

664 

494 

40 

1/06 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

10 UJ 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

su 
SUL 

5 U , 

20 UL 

su 
su 
5 U 

20 UL 

su 
SU 

SUL 

•, s u 

SUL 

SUL 

SUL 

SUL 

SU 

SU 

SUL 

SU 

SU 

• SUL 

SUL 

SUL 

SUL 

S U L -

5 U 

5 U • 
5 U 

3,3 

6 7 

133 

7 34 : 

9 59 
159 

4/06 

I U 

1 U 

1 U 

3U 

5U 

SUJ 

1 U 

-^1 u 
1 U 

0,42 J 

1 U 
SU 

1 u • 

1 U 

1 U 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1,U 

1 u 

1 u 

1 R 

1 u 

I U 

1 u 

I U 

I U 

I U 

I U 
1 UJ 

s u 

s u 

s u 

2DU 

SU 

SU 

s u 

_ 20 U " 

• S U ' 

s u 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SU 

SUL 

SUL 

s u ' 

5 U 

SUL' 

5 U 

5U 

SUL 

5 U 

SU ' 

SU 
SU 

3 — 

165 

291 

7D2 

7,22 
96 

7/06 

1 U 

1 U 

1 U 

3 U 

SU 

6,0 U 

1 U 

1 U 

1 U 

•1 u 

1 u 
5 U 

1 u 

1 u 

1 u 

1 U' 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

• 1 u 

1 u -

1 u 

1 UJ 
1 u 

su 
5 U 

su 
20 UL 

SU 

su 
su 

20U 

5 U 

SU 

5 U 

SU 

SUL 

SUL 

SUL 

SUL 

SU 

SUL 

SUL 

SUL 

SUL-

SUL 

5.UL 

SU 

SUL 

SU 

5 U ' 

SU 
SU 

i . 
2S,9 
504 

7,26 

5,05. 
143 

lOrtK 

1 U 

1 U 

1 U 

3U 

SU 

SU 

1 U 

1 U 

1 U 

1 u 

1 u 
SU 

1 u 

1 u 

1 u 

1 u 

1 u 

I u 

1 u 

' 1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

l.U 
• 1 u 

1 u 

. 1 u 

1 u 

1 u ; 

1 UJ 
1 u 

SUL 

SUL 

s u 

20U 

s u 

s u 

s u 

20U 

SU 

s u 

SUL 

SU 

SUL 

SUL 

SUL 

SUL 

SUL-

SUL 

SUL 

SUL 

SUL 

SUL 

SUL-

SU 

SUL 

5 U 

5 U 

5 U 
5 U 

7 

19,9 

343 

6,90 

5,36 

a 

1/07 

1 u 

1 u 

1 u 

3 U 

su 
SUJ 

1 u 

1 u 

1 u -

1 u 

1 u 
s u 

1 u 

1 u 

1 u 

1 u 

1 u 

' 1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

1 u 

1 u 

1 u 

1 u 

1 u 
1 u 

s u 

• s u 

s u 

20U 

s u 

s u 

s u 

• 20 U 

su 
su 
su 
su 

' SUL 

, SUL 

SUL 

SUL 

su 
SUL 

2 3 L 

SUL 

SUL 

SUL 

SUL 

5 U 

SUL 

SU 

SU 

SU 
SU 

-
, 6,8 

86 

7,22 

10,51 
' - i r 

4/07 

1 U 

1 U 

1 U 

3 U 

'su 
SU 

1 u 

1 UJ 

1 u 

1 u 

1 UJ 
SU 

1 UJ 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u" 

1 u 
1 u 

SUL' 

SUL 

SUL 

• 20 UL 

SUL 

• SUL 

SUL 

20 UL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL . 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL 

SUL " 

SUL 

SUL 

SUL 
SUL 

-
21.7 

370 • 

7 37 

9 72 

98 

U • Analyte was not detected above tha reporting limit. 

J - Estimated concentration, 

B -Analyta Detected in Method Blank 

- Not ana^zed 

D - Sample dilutBd in the lab lor anatyars 

K - Anatyla precanL May be biased High, 

L-Analyte'prasant May be biased low 

R - Data RejBctad 

O 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Summary of Surface-Water Quality Data for Army Creek and Army Pond. 

Parameter 

Inorganics (fig/l) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt ^ 
Copper 
Lead 
Magnesium 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Manganese (mg/l) 
Dissolved Iron (mg/l) 

Pesticides/Herbicides (^g/l) 

4,4-DDD 
4,4--DDE 
4,4'-DDT 
Aldrin . 
alpha-BHC 
Alpha-Chlorodane ; 
beta-BHC -
della-BHC 
Dieldrin 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor. 
Toxaphene 

SWE 
10/04 

200 U 
2 U 

'l.8 U 
61 

0.1 U 
0.2 U 
20200 
O.SU 
SOU 
O.SU 
0.9 U 
7560 
0.1'U 
O.SU 
3730 
2.6 U 
0.7 U 
30300 
1.9 U 
0.4 U • 
8.1 

0.236 
0.011 U 

0.02 UJ 
0.02 UJ 
0.02 UJ 
0.01 U 
0.01 U 
0.01 UJ 
0.01 U 
0.01 u 
0.02 UJ 
0 01 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.01 U 

0.01 U J , 
0.01 U 

0.01 UJ 
0.1 UJ 

-

1/05 

_ 
- • 

• _ 

_ 
-
_ 
_ 
-
-
-

. -
_ 
-
_ 
-
_ • 

-
_ 
_ 
-

0.288 
1.06 

0.02 U 
0.02 U 
0.02 U 

. 0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.02 U 
0.01 U 

0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.1 u 

-

4/05 

11.9 U 
3.8 U 
3 U 
71.S 

0.1 U 
0.4 U 
21400 

l .SU 
1.3 U 
0.9 U 
1.2 U 
8600 
0.1 U 
3.1 U 

3530 J 
2.3 U 

• 1.4U 
54600 
2.9 U 
1 U 

14.3 U 
0.309 
0.33S 

0.02 U, 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0;01 U 
0.01 U 

0.0068 J 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 

6.01 U 
0.01 U 

0.016 JN 
0.1 U 

-

7/05 

15.6 UJ 
3.7 UJ 
3.7 UJ 
57.9 J 

0.62 UJ 
0.5 UJ 
18500 J 
1.1 UJ 
1.1 UJ 
1.1 J 

1.6 UJ 
6960 J 
0.1 UJ 
2.4 J ' 

4510 J 
4.5 UJ 
1.3 UJ 

41500 J 
4UJ 

0.8 UJ 
8.3 UJ 
0.177 J 

0.139 UJ 

0.02 UJ 
0.0027 JN 

0.02 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 
0.017 J 
0.01 UJ 
0.02 UJ 
0.01 UJ 

0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.01 UJ 
0.01 UJ 

• 0.01 UJ 
0.01 UJ 
0.1 UJ 

1 UJ 

10/05 

10.9 U 
1.6 U 
2 U 
SB 

. 0.11 U 
0.2 U 
17800 
0.6 U 
O.SU' 

1.3 
1.1 U 
6760 
0.1 U 
3.3 

4330 
. 4.3 U 

0.2 U 
22300 
4.5 U 
O.SU 
1S.S 

0.148 
0.122 

0.002 J 
0.01 J 
0.02 U 
0.01 U 
0.01 U 

0.0049 J 
0.01 U 

0.01 U 
0 0073 J 
0.01 U 
0.02 U 

0.0073 J 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.1 u 

1 u 

1/06 

48.3 U 
1.2 U 
1.4 U 
20.5 

0.16 U 
0.20 U 
6280 

0.43 U 
O.SOU 

1.8 
I.OU 
2870 

0.10 U 
1.5 

1990 
3.3 U 

O.SOU 
6050 

- 3.9 U . 
0.31 
9.2 

0.0246 . 
0.108 

0.020 U 
0.020 U 
0.020 U 
O.OIOU • 
O.OIOU 
o.o'io U 
0.010 u 
O.OIOU 
0.020 U 
0.0014 J 

0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.010 U 
0^010 U 
0.010 u 
0.010 U 
O.IOU 

, I.OU 

4/06 

50.6 U 
1.1 U 
1.6 U 

. 40.9 
0.64 U 
0.20 U 
13300 

O.SOU 
0.46 

2.5 U 
1.0 U 
4660 

O.IOU 
2.5 

3430 
1.8U . 

0.50 U • 
20600 
2.1 U 

0.74 U 
11.8 

0.103 
0.310 

:-
-

. ._ 
_ 

• - • 

,-
-
'-
_ 
_ 
- • . 

-
_ 
-
-

• -

-
-
_ 
-
-

7/06 

22.4 U 
1.8U 
2.8 U 
59.2 

0.45 U 
0.40 U 
19200 
O.SOU 

0.93 
l .SU 
1.9 U 

7220 
0.10 u 

1.4 

4600 
2.2 U 

0.30 U 
30300 

• 3.6 U 
0.30 U -
9.7 U 
0.144 

0.0124 U 

-
-
-
_ 
-

• -

- • . . 

- . • 

-
-
-
-
_ 
-
_ 
-
-
-
-
-

. - " 

10/06 

20.0 U 
1.2 U 
2.6 U 
S1.3 

0.10 u 
0.20 U 
19500 

0.52 U 
1.4 U 
3.5 U 
1.6 U 
7270 

O.IOU 
2.8 U 
3160 
2.5 U 

0.59 U 
21400 
3.2 U 

0.40 U 
7 1 -

0.423 
0.141 

-" 
- . 
_ 

.._ 
-
-

. -
_ • 

• • -

_ 
-
-̂  
_ 
-
-
-

. -
• -

-
'-

' -

1/07 

65.3 U 
1.7 U 
2.2 U 
34.2 

0.47 U 
0.20 U 
12300. 
0.60 U 
0.62 U 
3.1 U 
1.2 Li 
4660 

O.IOU 
2.0 U 

2790 
2.1 U 

0.40 U 
13200 
3.4 U 

0.81 U 
13.1 U 
0.0814 
0.324 

-
-
-
_ 
-
-
_ 
-
-
_ 
-
_ 

— -
_ 
-
-
-
-
-

4/07 

11.1 U 
2.1 U 
2.8 U 
73.2 

0.20 U . 
0.40 U 
22100 • 
0.30 U 
0.90 U 
v e u 
1.3 U 
8970 

O.IOU 
2.2 

2710 J 
2.7 U 
1.2 U 

52900 
2.9 U 

0.50 U 
10 

0.224 
0.0586 U 

-
-
_ 
-
-
_ 
_ 
_ 
_ 
-
-
_ 
-
_ 
-
_ 
-
-
-. 

SWF 1 
10/04 

200 U 
2 U 

•1.8 U . 
63.7 
0.1 U 
0.2 U 
21000 
O.SU 
SOU ,, 
O.SU 
0.9 U 
7950 
0.2 U 
0.5 U 
3560 
3.1 

0.7 U 
32300 
1.9 U ' 
0.4 U 
103 

0.220 
0.337 

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 

.0.01 u 

0.01 u 
0.0076 J 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01.U 
0.01 U 
0.1 u 

-

1/05 

-
-
_ 
_ 
-
-
-
-
-
-
_ 
_ 
_ 
-
_ 
-
_ 
_ 
-
-
-

0.283 
1.07 

0.02 U -
0.02 U 

0.0033 J 
0.01 U 
0.01 U 
0.01 U 
0.01 U. 
0.01 U 
0,011 J 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 u 
0.01 u 
0.1 u 

-

4/05 

1 I .9U 
3.8 U 
3 U 
68 

0.1 U 
0.4 U 
20400 
1.2 U 
1.1 U 
0.9 U 
1.2 U 
8250 
0.1 U 
3.4 U 

3360 J 
4.1 U 
1.4 U 

S3600 
2.9 U 
1 U 

13.6 U 
0.254 
0.621 

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 u 
0.01 u 

0.0078 J 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
O.Ol U 
0.01 U 
0.01 u 
0.017 
0.1 u 

-

7/05 

13U 
3.7 U 
3.7 U 
53.7 

0.38 U 
0.5 U 
17600 
1.3 U 
1.6 
1.4 

1.6 U 
6460 J 
0.1.U 
3.1 

4520 J 
4.5 U 
1.3 U 

46400 
4 U 

1 
10.9 UJ . 
0.150 

0.0914 U 

0.02 UJ 
O.OOISJ 

. 0.02 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 
0.0067 J 
0.01 UJ 
0.02 UJ 
0.01 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 

- 0.1 UJ 
1 UJ 

10/05 

15.1 
1.6 U 
2 U 
62.3 

0.12 U 
0.2 U 
19200 
0.6 U_ 
0.5 U ' 

1.5 
1.1 U 
7370 
0.1 U 

3 
5600 
4.3 U 
0.2 U , 
23300 

' 4.5 U 
0.5 U 
15.2 

0.0691 
0.0841 

0.02 U 
0.02 U 

" 0 . 0 2 U 
0.01 U 
0.011 J 
0.01 U 
0.01 U 
0.01 u 

O.O0S3 J 
0.01 u 
0.02 U 
0.02 u 

0.0077 J 
0.02 U 
0.02 U 
0.01 U 
0.01 U 

0.01 u 
0.01 u 

0.0047 J 

1 u . 

1/06 

.S3.S U 
1.2 U 
1.4 U 
19.8 

0.17U 
0.20 U 
6720 

0.58 U 
0.50 U 

2.2 
I.OU 
2540 

0.10 U 
.1.4 
1980 
3.3 U 

O.SOU 
9120 
3.9 U 
0.S7 
11.4 

0.0369 
0.139 

0.020 U 
0.020 U 
0.020 U 
0.010 U 
O.OIOU 
O.OIOU 
O.OIOU 
O.OIOU 
0.020 U 
0.0023 J 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.010 U 
O.OIOU 
O.OIOU 
O.OIOU 
0.10 u 
I.OU 

4/06 

49.6 U 
1.1 U 
1.6 U 
39.8 

0.66 U 
0.20 U 
13100 
0.60 U 

0.53 
2.6 U 
I.OU 
4520 

O.IOU 
2.4 

3450 
1.8 U 

O.SOU 
20000 
2.1 U 

0.77 U 
13.8 

0.0979 
0.287 

-
_ 
_ 
_ 
-
-
_ 
_ 
-
-
_ 
-
_ 
-
_ 
-
-
-
-
- , 
-

7/06 

19.9 U 
1.8 U 
2.8 U 
60.1 

0.41 J 
0.40 U 
19300 
0.50 U 
0.71 
1̂ 5 U 
1.9 U 
7310 

0 IOU 
1.5 

4510 
2.2 U. 

0.30 U 
31700 
3.6 U. 

0.30 U 
8.9 U 
0.129 

0 0124U 

-
_ 
_ 
_ 
-
-
_ 
_ 
- . 

• _ 

_ 
-

. _ 
-
_ 
-
_ 
-
-
-
-

10/06 

20 OU 
1.2 U 
2.6 U 
62.8 

O.IOU 
0.20 U 
19900 
0.55 U 
1.1 U 
3.8 U 
1.6 U 
8150 

O.IOU 
2.7 U 
4370 
2.5 U 

0.59 U 
26600 
3.2 U 

0.61 U 
8.6 

0.397 
0.784 

-
_ 
-
_ 
-
-
-
-

• _ 

-
_ 
-

. _ 
-
_ 
-
_ 
-
--

"2 
-

1/07 

36.7 U 
1.7 U 
2.2 U 
36.6 

0.30 U 
0.20 U 
13000 
0.66 

0.61 U 
3.2 U 
1.2 U 
5030 

O.IOU 
2.3 U 
3070 
2.1 U 

0.40 U 
. 13600 

3.4 U 
0.79 U 
12.6 U 
0.093 
0.382 

-
_ 
_ 
_ 
-

• -

_ 
-
- .. 
-
-
-
_ 
-
_ 
-
_ 
_ 

-

4/07 

11.1 U 
2.1 U 
2.8 U 
71.3 

0.20 U 
0.40 U 
22000 
0.30 U 
0.90 U 

1 U 
1.8 U 
8930 

O.IOU 
2.2 

2880 J 
2.7 U 
1.2 U 

53000 
2.9 U 

O.SOU 
9 

0.209 
0.021 U 

_ 
•_ 

- . • 

-
- • 

-
_ 

' _ 
-
-
_ 
-
_ 
_ 
-
_ 
_ 
-
_ 
-

U - Analyte was not delecled above the reponing limit. • 

J - Estimated concentration, • 

B - Analyte Detected in Method Blank ' 

- Not analyzed , , , 

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification" 

D - Sample diluted in the lab for analysis. 

K - Anatyte present. May be biased High. 

L - Analyte present. May be biased low 

R - Data Rejected 

P - Discrepency in GC analysis. Lower value reported. 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Summary of Surlace-Waier Quality Data for Army Creek and Amiy Pond 

Btnzeno 
Toluene 
Ethylb«n;enc 
Xylene (total) 
2-BLit2none 
Ac«lona 
Carbon Doutfidc 
Cyctahertne 
l«opiopylbcnzen« 
MelhyJcrt-buy) ethei 
MattiytcyclohexBrK 
4-Meihv-2-pentanone 

BromQiotm 
B ro m od chlo ft) m el ha ne 
Carbon Teirachlo'ide 
Chlorobenzene 
Chloroform 
Chloro me Thane 

1 2-OicHk)roeihane 
1 l-Oichtoroethane 
ci*-l 2-Dichloroe!'«ne 

1,1-Oehloroethene 
1,2-Oicnfaroben;ent 

1,4^ichl<jrobenienf ' 
Chtoroelha^e 
Teliachloroelhene 
1.1,1-Trichtoroethane 
Trichloroether>t 
Vinvl Chkondt 
1,2.4-Tn:hlofDberae'V 
ci».1,3-Dichloroprapen» 
Methvlena Cr^ortdf 
Tr ic No r 0 fl uo I om elha nt 
Seml.Voladin M W 
M'-Biphenyl 
2,2'-o*ybu (l-CNorocropane; 
2,4-Otmethylpheno 
2,4-OLnrtrooheno • 

2-Melhylnaph(h3len( 

4.6-Oinitfo-2-methvlpheno' 
4.MeIhyiphenc 
Ac«iophenone 
Atrazirw 
BenialdehytJe 
Bewo (a) pyrene 
Benin (b) Ruoranthene 
Benzo (B.hi) Pefylent 
Benzo (k) Fluoranihene 
Bii(2-chloroethyl)Eihei 
B»(2-ethy1he-yl)pWuitai. 
Caprolaclam 
Di-fvbutyt pFuhataif 
Di-n-octy( phthBlaU 
Dibenzo (a,h) Arthracent 
Diethytphthatau 

lfwlBno(l,2.3-cd) Pyrene 
N-Mtlroudiphenytamint 
Naphthalene 
PeniBchloiophenD 
Phenol 

Field Parameters 
Temperature (DeHreei Celcru*} 
Conductrvny us/cm) 
pH (standard unn>) 
Dttsolved OiyDen {mg/i; 
DRP (mV) 

SWG 1 
lOrtM 

OSU 
0,5 U 
O.SU 
O.SU 
SU 
s u 

0,5 U 
0,5 U 
OSU 
0,5 K 
OSU 
5 U 

0,5 U 
OSU 
0,5 U • 
OSU 
0,5 U 
0,5 U 
0,SU 
0,5 U 
0,5 U 
0,5 U 
0,5 U 
0,5 U 
OSU 
0,5 U 
0,5 U 
0,5 U 
0,5 U 
0,5 U 
0,5 U 
0,5 U 
0,5 LI • 
0,5 U 
0 27K 
0,5 U 

SU 
5 U 
SU 
20U 
SUJ ' 
5 U 
SU 
20U 
SU 
SU 
SUJ 
SUJ 
s u 
s u 
s u 
SUJ , 

0,019 U 
s u 
SUJ 
5 U 
SU 
s u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

-
16,2 
338 
825 
S.36 
-7,3 

1/05 

5 U 
5 U 
SU 
SU 
IDU 
20R 
SU 

_ ---IOU 

s u 
s u 
SUJ 
s u 
s u 
s u 
5 U 
s u 
s u 
s u 
s u -
s u 

---s u 
s u 
s u 
s u 
5 U 

_ 5 U 
s u 

- • 

s u 
s u . 
s u 
20U 
5 U 
SU , 
s u 
20U 
SU 
s u 
5 U 
5 U 
SU 
s u 
SU 
5 U 

0,021 
SU 
SU 
s u 
s u 
s u 
s u 
s u 
s u 
SU 
s u 
5 U 
s u 

-
-_ -. _ -

4/DS 

5 U 
• 5 U 

SU 
SU 
IDR • 
30R 
5 U 

----IOU 

s u 
5U 
5 U 
5 U 
SU 
SU 
SU 
5 U 
5 U 
SU 
SU 
SU 

---SU 
s u 
s u 
s u 

• s u 

_ s u 
s u 

-
5 U 
s u 
s u 

20 UJ • 
s u 
s u 
s u 

. 20U 
s u 
s u 
5 U 

SUL 
5 U 
SU 
SU 
5 U 

0,041 
SU 
SU 
5 U 
SU 
SU 
5 U . 
SU 
SU 
SUJ 
SU 
SUJ 
SU 

11,7 
291 
5,S9 
7,55 
51 

7/05 

SU 
5 U 
SU 
SU 
IDR 
20R 
SU 

_ ---IOU 

s u 
s u 
s u 
5 U 
SU 
SU 
SU 

• s u 
s u 
s u -
5 U 

- s u 
- • 

_ _ 5 U 
5 U 
5 U 
SU 
s u 

_ s u 
s u 

-
SUL 
SUJ 

•> SUJ 
20 UL 
SUJ 
SUJ 
SUJ 
20 UJ 

^ 5 U J 
SUJ 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 

0,D2UJ 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUJ 
SUJ 
SUJ 
SUJ 
SUL • 
SUJ 

23 01 
299 
6,40 
1 7B 
76,9 

1QB5 

SUJ 
SUJ 
SUJ 
s u 

10 UJ 
20R 
SUJ 

----10 UJ 

SUJ 
SUJ 
SUJ 
5UJ 
SUJ 
SUJ 

. SUJ 
SUJ 
SUJ 
SUJ 
SUJ 
SUJ 

_ SUJ 
SUJ 
SUJ 
SUJ 
SUJ 

_ . SUJ 
SUJ 

-
s u 
s u 
5 U 
20U 
s u 
5U 
5 U 
20U 
SU 
SU 
s u 
SU 
s u • 
s u 
5U 
s u 

0,019 UL 
• SU 

SU • 
SU 
SU • 
s u 
SU 
s u 
s u 
s u 
s u 
5 U 
s u 

12,3 
294 
6,76 
3 83 
-24 

1/06 

IOU 
IOU 
IOU 
IOU 
IDU 
IOU 
IOU 
IDU 
IOU 
1,1 J 
IOU 
IOU 

IOU 
IOU 
10 UJ 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU. 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

s u 
SUL 
s u ' 

20 UL 
5 U 
s u 
s u 

-20UL 
s u -
5 U 

SUL 
s u 

SUL 
SUL 
SUL 
SUL 

• 5 U 
SU 

SUL 
, SU 

s u 
SUL 
SUL 
SUL 
SUL 
SUL 
SU 
SU 
SU 

7,1 
105 
7,40 
9 93 

• 160 

4U06 

1 U 
0,19J 

1 U 
3 U 
5 U 
SUJ 
1 U 
1 U 
1 U 
1 U 
I U 
s u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u • 

• 1 u 
t u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 R 
1 u 
1 u 
1 u 
1 u 
1 u 

. 1 u 
1 u 
l U J 

s u 
s u 
s u 
20U 
s u 
s u 
s u 
2DU 
SU 
s u 
SUL 
SUL 
SUL • 
SUL • 
SUL 
SUL 
SU 
SUL 
SUL 
SU 
SU 
SUL 
5 U 
SU 

SUL 
SU 
SU 
SU 
SU 

19,2 
273 
7,08 
7.45 
82 

7/06 

1 U 
1 u 
1 u 
3U 
SU 

• 11 U 
1 U 
1 U 

, 1 U 
I U 
I U 
s u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
I U 
I U 
I U 
I U 
I U 
•IU 
I U 
' U 
1 U 
I U 
1 u 
1 u 

vu 
I U 
I U 

h UJ 
I U 

• SU 
SU 
s u 

20 UL 
s u 
SUL-
s u 
20U 
s u 
SU 
s u 
s u • 

SUL 
SUL 

' s U L 
SUL 
SU 
SUL 
SUL , 
SUL 

-5UL 
SUL 
SUL 
SU • 
SUL 
SU 
SUL 
SU 
SU 

29,6 
270 
6,93 
7,44 
55 

10«6 

1 U 
1 U 
1 U 
3 U 
SU 
SU 
1 U 
1 U 
1 U 
1 U 
1 U 
SU 

1 u 
1 u 
1 u 
1 u 
1 u 

OIB J 
1 U 
1 u 
1 u 
I U 
1 u 
I U 
I U 
1 u 
1 u 
1 u 
1 u 
1 u 
I U 
I U 
1 u 
I U 
1 UJ 

" 1 u 

SUL 
SUL 
SUL 
20 UL 
SU 

SUL 
SUL 
20U 
SUL 
5 U 

SUL 
SU 

SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SU • 

SUL 
SU 

SUL 
SUL 
SU 

19,0 
278 
6,94 
7 03 
37 

1/07 

1 U 
1 U 
1 U 
3 U 

. SU 
SUJ 
1 U 
1 U 
1 u 
1 u 

. 1 u 
s u , 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u . 
I U 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 

s u 
s u 
5 U 
z o u 
s u 
s u 
s u 
20U 
5 U 
s u 
s u 
s u 

SUL 
SUL 
SUL 
SUL 
SU 
SU 
SU 
s u 
s u 

SUL 
SU 
SU 

SUL 
SU 
s u 
s u 
s u 
r 

-6,3 
107 
6,62 
936 
42 

4/07 

1 U 
I U 
1 u .• 
3 U 
s u 

. SU 
1 U 

l U J 
1 U 
1 U 

1 UJ 
s u 

• I UJ 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

"• 1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u , 

SUL 
SUL 

• SUL 
20 UL 
SUL 
SUL 
SUL 
20 UL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 
SUL 1 
SUL 
SUL 
SUL , 
SUL 
SUL 
SUL 
SUL 

- S U L 
SUL 
SUL 
SUL 
SUL 
SUL • 

-
204 
334 
766 
1DS5 

77 

U - Analyte was nol detected above the reporting bmit, 

J - Estimated coneeniralion, 

B - Analyie Detected m Method Blank 

- Not analyzed, 

UL - Not deleaed, quamnat/on limit rt probably hqher 

D - Sample Qituted m the lab (or analyu* 

K - Analyte piaieni, _May be biased l-bgh, 

L - Analyte pratani. May be biased kow 

R - Data Rejected 

C 
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RUTH ASSOCIATES, INC. 

Table 4 (continued) 
Summary of Surface-Water Quality Data for Army Creek and Army Pond 

Parameter 

Inorganics (^ig/l) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Lead 
Magnesium 
Mercury 
Nickel 
Potassium . 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Manganese (mg/l) 
Dissolved Iron (mg/l) 

Pesticides/Herbicides (ng/l) 
4,4'-DDD 
4,4'-DDE • 
4,4-DDT 
Aldrin 
alpha-BHC 
Alpha-Chlorodane 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

SWG - 1 
10/04 

4.4 U 
2 U 

1.8 U 
52.6 
0.1 U ' 
0.2 U 
18600 
O.SU 
SOU 
O.SU 
0.9 U 
7060 
0.2 U 
O.SU ^ 
3560 
2.6 U 
0.7 U 
24100 
1.9 U 
0.4 U 

8.7 
0.173 

0.011 U 

0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 l i 
0.01 U 
0.01 U 
0.02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
o!oi u 
0.1 u 

-

1/05 

-
-
_ 

. -
-. 
-
_ 
_ 
-
-
_ 
_ 
-
_ 
-
-
_ 
_ 
_ 
_ 

0:339 
0.713 

0.02 U 
0.02 U 
0.02 U 
0.01 u 
0.01 u 
0.01 U 
0.01 u 
0.01 u 

0.0083 J 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 u 
0.01 U 
0.1 u 

- • 

4/05 

11.9U 
3.8 U 
3 U 
51.1 
0.1 U 
0.4 U 
17200 
1.6 U 
1.1 U 
0.99 
1.2 U 
6240 
0:1 U 
3.6 U 

3140 J 
1.7 U 
1.4 U 
26900 
2.9 U 
1 U 

10.7 U 
0.263 

0.207 U 

0.02 U 
0.02 U 
Q.02U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
O.OIU 
0.02 U 
0.01 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 u 
0.025 J 
0.1 U 

-

7/OS 

18.7 UJ 
3.7 UJ 
3.7 UJ 
S9.4J 

0.59 UJ 
O.SUJ 

20100 J 
1.1 UJ 
1.1 UJ . 
0.83 J 
1.6 UJ 
8780 J 
0.1 UJ. 
2.9 J 

3580 J 
4.S J 

1.3 UJ 
26800 J 

4UJ 
0.96 J 
5.3 UJ 
0.190 J 
0.571 J 

0.02 UJ 
0.0039 J 
0.02 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ 
0.01 UJ -. 

0.0071 Jl^ 
0.01 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.02 UJ 
0.01 UJ 
0.01 U j ' 
0.01 UJ 
0.01 UJ 
o. i UJ 

1 UJ 

10/05 

27.1 U 
1.6 U 
2 U 
70.5 
0.2 U 
0.2 U 
18000 
0.6 U 
0.7S 
1.2 

1.1 U, 
7410 
0.1 U 

2.6 
4270 
4.3 U 
0.2 U 
18700 
4.5 U 
O.SU 
13.1 

0.322 
1.29 

0.02 U 
0.0077 J 
0.02 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.01 U 
0.02 U 
0.01 U 
0.02 U 
0.02 U 

. 0.02 U 
0.02 U 
0.02 U 
0.01 U 
0.01 U 
0.01 u 
0.01 u 
0.1 u 
1 u 

1/06 

83.7 U 
1.2 U 
2.4 
17.9 

0.38 U 
0.23 U 
6150 

0.72 U 
O.SOU . 

2.4 
I.OU 
2090 

O.IOU 
1.5 

1810 
"3 .3U 
0.50 U 
6130 
3.9 U 
0.85 
11 

0.0404 
. 0.159 

0.020 U 
0.020 U . 
0.020 U 
O.OIOU 
O.OIOU 
O.OIOU 
O.OIOU 
0.010 u 
0.020 U 
0.0035 J 
0.020 U 
p'.020 U 
0.020 U 
0.020 U 
0.020 U 
O.OIOU 
O.OIOU 
O.OIOU 
O.OIOU 
O.IOU 
I.OU 

4/06 

S0.5U 
1.1 U 
1.6 U 
48.3 

0.65 U 
0.20 U 
13500 
0.60 U 
0.40 
2.2 U 
I.OU 

' :5070 
O.IOU 

2.0 
3520 
1.8 U 

0.50U 
17300 
2.1 U 

0.59 U 
6.1 

0.188 
0.390 

_ 
- N 

-
• _ 

-
-
-
-
-
-
_ 
_ 
-
-
_ 
-
-
-
"" 

-

.7/06 

37.6 U 
1.8 U 
2.8 U 
47.3 

0.62 U 
0.40 U 
17800 
O.SOU 

2.4 
1.7 

1.9U, 
6760 

O.IOU 
1.4 

4390 
2.2 U 
O.SOU 
17700 
3.6 U 
0.78 
7.7 U 
0.126 
0.112 

_ 
-
-
_ 

• _ 
-
-
-

• _ . 

-
• • _ 

_ 
-
-
-
-
-
_ 
-
_ 
-

10/06 

20.0 U 
1.2 U 
2.6 U 
55.1 

O.IOU 
0.20 U 
19000 
0.77 U 
0.65 U 
3,4 U 

.1 .6U 
7090 

O.IOU 
1.9 U 
4160 
2.5 U 

0.53 U 
17900 
3.3 U 

0.40 U 
6.2 

0.163 
0.0663 U 

_ 
-

. 
_ 
-
-

• -

_ 
_ 

' -
-
_ 
-
-
_ 
-

• -

-
_ 
_ 
-

1/07 

43.0 U 
1.7 U 
2.2 U 
30.6 

O.SOU 
0.20 U 
11100 
0.60 U 
0.40 U 
3.3 U 
1.2 U 
3950 

O.IOU 
2.2 U 
2910 
2.1 U 

0.40 U 
11300 
3.4 U 

0.67 U 
10.7 U 
0.0787 
0.295 

_ " 
\ _ 

_ • 

-
-
-
-
- • 

-
• _ 

_ 
-
-
_ 

. - • 

-
_ 
-
_ 
-

4/07 . 

11.1 U 
'2.1 U 

2.8 U 
67.5 

0.20 U 
0.40 U 
22300 
0.30 U 
0.90 U 
1.2 U 

J.SU 
~"8610 
0.10 U 

2.5 
2420 J , 
2.7 U 
1.2 U' 

43300 
2.9 U 

O.SOU 
8.8 

0.164 
0.108 U 

-
-
_ 
-

. -
-
-
-
-
_ • 

_ 
-
-

-
-

-
_ 
-

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification" 

U - Analyte was net detected above the reporting limit. D - Sample diluted in the lab for analysis. 

J - Estimated concentration. K - Analyte present. May be biased High. 

B - Analyte Detected in Method Blank L - Analyte present. May be biased low 

- Nol analyzed R - Data Rejected 

P. - Discrepency in GC analysis. Lower value reported. 7/20/2007 
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RUTH ASSOCIATES, INC, 

Table 5 
Summary of Sediment Dala for Anny CreeX and Amiy Pond 

Parameter 

S t m i - V o l M i l c s ( l ig /kg) 

I .V-Biphenyl 

2,2"^3xybis ( l -C l i lo ropropane) 

2,4-Dimethylprienot 

2,4-Dinitrophenol 

2,6-Dinitrotoluene 

2-MetJiylnaphtJialene 

2-Methylphenol 

4.6-Dini t io-2-methylphenol 

4-Methylphenol 

Acetophenone • ~ 

At raane 

Benzaldehyde 

BenzQ (a) anthracene 

Benzo (a) pyrene 

Benzo (b) Fluoranthene 

Benzo (g.h,i) Perylene 

Benzo (l() Fluoranthene 

Qi&(2-ethylhei(Yl]phthalate 

Caprolaclam . 

Di-n-butyl phthalate 

Di-h-octyl phthalate 

Dibenzo (a.h) Anthracene 

Diethylphthalate 

HcKachlorocyclopentadiene 

Indeno (1.2.3-cd) Pyrene 

N-Nitrosodiphenylamine 

Naphthalene 

PentachloTophenol 

Phenol 

Chrysne 

Fluoranthene . 

Phenanthrene 

Carbazole 

Pyrene 

SEDA 

10/04 . 

410 U 

4 1 0 U 

4 1 0 U 

1000 UJ 

410 U 

410 U 

4 1 0 U 

1000 UJ 

4 1 0 U 

4 1 0 U 

410 U 

410 UJ 

410 U 

4 1 0 U 

410 U 

410 U 

410 UJ 

0.41 UJ 

4 1 0 U 

4 1 0 U 

4 1 0 U 

410 UJ 

4 1 0 U 

4 1 D U 

410 UJ 

4 1 0 U 

4 1 0 U 

410 U 

1000 U J 

410 U • 

410 U 

4 1 0 U 

4 i D U 

4 1 0 U 

4 1 0 U 

1/OS 

520 U 

520 UL 

520 UL 

1300 U 

520 U 

520 U 

520 U 

1300 UL 

520 U 

520 U 

520 U 

520 U 

520 U 

• 520 U 

520 U 

520 U 

520 U 

1.1 

520 U 

520 U 

520 UL 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

1300 U 

520 U 

520 U 

. 520 U 

520 U 

520 U 

520 U 

4/05 

520 UJ 

520 UJ 

520 U 

1 3 0 0 U L 

520 U 

520 UJ 

520 U 

1300 U 

520 U 

520 U 

520 UJ 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

0.52 U 

520 UJ 

520 U 

520 U 

520 UJ 

520 U 

520 U 

520 U 

. 520 U 

520 U 

520 U 

1300 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

7/05 

520 UJ 

520 UL 

520 UJ 

1300 UJ 

520 UJ 

520 UJ 

520 UJ 

1300 UJ 

520 UJ 

520 UJ 

520 UL 

520 UJ 

520 UJ 

520 UJ 

520 UJ 

520 UJ 

520 UJ 

2.1 UJ 

520 UJ 

520 UJ 

520 UJ 

520 UJ 

520 UJ 

520 UJ 

- 520 UJ 

520 UJ 

520 UJ 

520 UJ ' 

1300 UJ 

520 UJ 

520 UJ 

520 UJ 

520 UJ 

520 UJ 

520 UJ 

10/05 

500 U 

500 U 

500 U 

1300 UL 

500 U 

500 U 

500 U 

1300 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

2 U 

500 U 

' 500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

. 1300 UL 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

1/06 

540 U 

540 U 

540 U 

1400 UL 

540 U 

540 U 

540 U . 

1400 UL 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U . 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U 

540 U 

1400 U 

540 U 

540 U 

540 U • 

540 U 

540 U 

540 U 

4/06 

480 U 

4 S 0 U 

460.U 

1200 UL 

460 U 

460 U 

460 U 

1200 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

460 U 

460 U 

110 J 

460 U 

480 U 

480 UJ 

480 U 

460 UJ 

480 U 

480 U 

480 U 

480 U 

1200 U 

480 U 

480 U 

480 U 

460 U • 

. 460 U 

460 U 

. 7/06 

530 U 

530 U 

530 U 

1300 R 

530 U 

530 U 

530 U 

1300 UL 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 UL 

530 U 

5 3 0 U 

530 U 

1300 UL 

530 U 

530 U 

530 U 

530 U ' -

530 UL 

530 U 

10/06 

460 U 

460 U 

460 U 

1200 UL 

460 U 

460 U 

460 U 

1200 U 

460 U 

460 U 

460 U 

460 U . 

460 U 

460 U 

460 U 

450 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 UL 

460 U 

460 U 

460 U 

1200 UL 

460 U 

460 U 

460 U 

460 U 

460 UL 

460 U 

1/07 

. 5 1 0 U 

5 1 0 U 

5 1 D U 

. 1 3 0 0 U L 

5 1 0 U 

510 U 

5iqu 
1300 UL 

5 1 0 U -

5 1 0 U 

5 1 0 U 

5 1 0 U 

5 1 0 U 

510 U 

5 1 0 U 

510 UL 

5 I 0 U . 

5 1 0 U 

510 U 

510 U 

510 U 

5 1 0 U 

5 1 0 U 

5 1 0 U 

510 UL 

5 1 0 U 

510 U 

_ 5 1 0 U 

1300 U 

5 1 0 U 

5 1 0 U 

510 U 

510 U 

510 U 

510 U 

4/07 

500 U 

500 U 

500 U 

1300 U 

500 U 

500 U 

500 U 

1300 U . 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U -

500 U 

500.U 

500 U 

500 U 

500 U 

500 U 

: 500 U -

500 U 

500 UL 

500 U 

500 U 

500 U 

1 3 0 0 U L 

500 U 

500 U 

500 U • 

500 U 

500 U 

500 U 

SEDB 1 

10/04 

520 U 

520 U 

520 U 

1300 UJ 

520 U 

520 U 

520 U 

1300 UJ 

520 U 

520 U 

520 U 

520 UJ 

520 U 

520 U 

520 U 

520 U 

520 UJ 

0.79 J 

520 U . 

520 U 

520 U 

520 UJ 

520 U 

520 U 

520 UJ 

' 5 2 0 U ' 

520 U 

5 2 0 U 

1300 UJ 

520 U 

520 U 

520 U 

. 520 U 

520 U 

520 U 

1/05 

490 U 

490 UL 

490 UL 

1200 U 

490 U 

490 U 

490 U 

1200 UL 

490 U 

490 U 

490 U 

490 U 

490 U" 

490 U 

490 U 

• 490 U 

490 U 

0.5 

490 U 

490 U 

490 UL 

490 U 

490 U 

490 U 

490 U 

490 U 

490 U 

490 U 

1200 U 

490 U 

430 U 

• 490 U 

490 U 

490 U 

• 490 U 

4/05 

470 UJ 

470 UJ 

470 U 

1200 UL 

. 470 U 

470 UJ 

470 U 

1200 U 

520 U 

520 U 

520 UJ 

520 U 

470 U 

470 U 

470 U 

470 U 

470 U 

0.46 U 

. 4 7 0 UJ 

470 U 

470 U 

470 UJ 

470 U . 

470 U 

470 U 

470 U 

470 U 

470 U 

1200 U 

470 U 

470 U 

470 U 

470 U 

470 U 

470 U 

7/05 

410 UJ 

410 U L " 

410 UJ 

1000 UJ 

410 UJ 

410 UJ 

410 UJ 

1000 UJ 

410 UJ 

410 UJ 

410 UL^ 

410 UJ 

410 UJ 

410 UJ 

410 UJ 

4 1 0 U J 

4 1 0 U J 

1.5 UJ 

410 UJ 

410 UJ 

410 UJ 

410 UJ 

410 UJ 

. 4 1 0 U J 

410 UJ 

4 1 0 U J 

4 1 0 U J 

4 1 0 U J 

1000 UJ 

4 1 0 U J 

410 UJ 

410 UJ 

410 UJ 

410 UJ 

410 UJ 

10/05 

450 U 

450 U 

450 U 

1100 UL 

450 U 

450 U 

450 U 

1100.U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

1.6 U 

450 U 

450 U 

450 U 

450 U ' 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

1100 UL 

450 U 

"450 U 

450 U 

450 U 

450 U 

450 U 

1/06 

730 U 

730 U 

730 U 

1800 UL 

730 U 

730 U 

730 U 

1600 UL 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

730 U 

1800 U 

730 U , 

730 U 

730 U 

. 730 U 

730 U 

730 U 

4/06 

650 U 

650 U 

650 U 

1600 UL 

650 U 

650 J 

650 U 

1600 U 

650 U 

650 U 

650 U 

650 U 

650 U 

650 U 

140 J 

650 U 

650 U 

650 U 

650 U 

650 U 

650 U 

650 UJ 

. 650 U 

650 UJ 

650 U 

650 U 

650 U 

650 U 

1600 U 

650 U 

650 U 

150 J 

650 U 

650 U 

. 650 U 

7/06 

410 U 

4 1 0 U 

410 U 

1000 R 

4 1 0 U 

4 1 0 U 

4 1 0 U 

1000 UL 

4 1 0 U 

4 1 0 U 

4 1 0 U 

410 U 

4 1 0 U 

410 U 

4 1 0 U 

4 1 0 U 

4 1 0 U 

4 1 0 U 

4 1 0 U 

410 U 

4 1 0 U 

4 1 0 U 

4 1 0 U 

. 4 1 0 U 

410 UL 

410 U • 

410 U 

4 1 0 U 

1000 UL 

410 U \ 

410 U 

4 1 0 U 

" 4 1 0 U 

. 4 1 0 UL 

4 1 0 U 

10/06 

450 U 

450 U 

450 U 

1100 UL 

450 U 

450 U 

450 U 

1 1 0 0 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 U 

450 UL 

450 U 

450 U 

450 U 

1100 UL 

450 U 

450 U 

450 U 

450 U 

450 UL 
450 U 

1/07 

750 U 

750 U 

750 U 

1900 UL 

750 U 

750 U 

750 U 

1900 UL 

750 U 

750 U 

750 U 

750 U 

750 U 

750 U 

180 J 

750 UL 

750 U 

750 U 

750 U 

750 U 

750 U 

750 U 

750 U 

750 U 

750 UL 

750 U 

750 U 

750 U 

1900 U 

750 U 

750 U 

170 J 

750 U 

750 U 

750 U 

4/07 

460 U 

460 U 

460 U 

1200 U 

' 4 6 0 U 

460 U 

460 U 

1200 U 

460 U 

460 U 

. 460 U 

460 U 

- 460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 UL 

460 U 

460 U 

460 U 

1200 UL 

460 U -

460 U 

460 U 

460 U 

460 U 

460 U 

U - Ana^e was not detected above the reportng limit. 

J • Estimated concentratitin. 

— Not analyzed 

UL - Not detected, quantitation timit is probabty higher K - Anatyte present. May be biased High. 

L - Anatyte present. May be biased low 

R - Data Rejected 

7/20/2007 

^ 
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Table 5 (continued) 
. Summary of Sediment Data for f\nny Creek and Army Pond 

Parameter 

I no rgan i cs | m g / k g ) 

Alumrnum 

' ^ H m o n y 

Arsenic 

Barium 

Beryll ium 

Cadmium" 

Calcrum 

Chromium 

Cobal l 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thall ium 

Vanadium 

Zinc 

P e s t i c i d t t / H e r h l c l d e i l ug l kg ] 

4,4-.DDD 

4,4-.DDE 

4.4--DDT 

Aid/ in 

alpha-BHC 

Alpha-Chlorodane 

beta-BHC 

detta-BHC 

Dieldrin 

Endosultan 1 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

gamma-BHC (Lindane) 

gamma-Chlorodane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

SEDA 

10/04 

28300 

0.43 U 

3 

66.2 

0.84 

0.23 

698 

20.5 

14.9 

9.1 

25500 

18.4 

783 

343 

3.2 

10.9 

710 

0.63 U ' 

0.17 U 

152 U 

0.54 

37 6 

38.2 

6.6 

1.6 J 

4.1 U 

2.1 U 

2.1 U 

2.1 y 

2.1 U 

• 2.1 U 

4.1 U 

2.1 U 

4.1 U 

4.1 U 

4.1 U 

4.1 U 

4.1 U 

2.1 U 

2.1 U 

2.1 U . 

2.1 U 

21 U 

-

1/05 

48100 

0.9 J 

4. J 

137 • 

1.4 

0.86 

794 

42 J 

12.5 J 

17.9 

38100 J 

31.4 J 

1480 J 

242 J 

0.89 J 

2 1 i -

1600 

1.2 UJ 

0.22 U 

141 

2 U 

77.1 

68.7 

5 2 U 

S 2 U 

5.2 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

5 2 U 

2.7 U 

5 2 U 

5.2 U 

5.2 U 

5 . 2 U 

5.2 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

27 U 

-

4/05 

22900 

JJ?UL 

< 5 
75.9 

0.74 U 

1.1 U 

1070 J 

19.3 

.10.9 U 

9.1 

30900 

2 1 . 2 J 

716 

520 K, 

0.078 U 

11.2 . 

657 

0^52 UL 

0.43 U 

126 U 

5.2 

35.1 

50.7 J 

5.2 U 

1.7 J 

5.2 U 

2.7 U 

. 2.7 U 

2.7 U 

2.7 U 

2.7 U 

5.2 U 

2.7 U 

5.2 U 

5.2 U 

5.2 U 

. 5.2 U 

5.2 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

27 U 

-

7/05 

25100 J 

( . l U J 

2.9 J 

67.5 J 

0.83 J 

0.2 J 

667 J 

20.1 J 

12.4 J 

8.7 J 

24400 J 

18.9 J 

711 J 

264 J 

0.058 UJ 

11.6 J 

651 J 

1.3 UJ 

0.38 UJ 

69.1 UJ 

1.2 UJ 

36.7 J 

39.6 J 

5.2 UJ 

5.2 UJ 

5.2 UJ 

2.7 UJ 

2.7 UJ 

2.7 UJ 

2.7 UJ 

2.7 UJ 

5.2 U J 

2.7 UJ 

5.2 UJ 

5.2 UJ 

5.2 UJ 

5.2 UJ 

5.2 UJ 

2.7 UJ 

2.7 UJ 

2.7 UJ • 

2.7 UJ 

27 UJ 

270 UJ 

10/05 

23000 

D.SSUJ 

3.2 

93.3 

0.51 

0.12 • 

960 

21.6 

16.7 

12.3 

26800 

30.1 

1060 

358 J 

0.075 U 

13.6 

839 

1.3 UJ 

0.06 U 

126 

1.6 J 

40.7 

59.8 

5 U 

2 3 J 

5 U 

2.6 U 

. 2.6 U 

2.6 U 

' 1 . 4 J 

2.6 U 

5 U 

2.6 U 

5 U 

5 U 

. 5 U 

5 U 

5 U 

2.6 U 

2.6 U 

2.6 U 

2.6 U 

,26 U 

260 U 

1/06 

24000 

o.saj 
5.7 

92.6 

0.93 

0.082 

1310 

23.6 

17-7 

14.2 

33400 

57.2 

1300 

439 

0.082 U 

15.5 J ' 

947 J 

1.4 • 

0.16 U 

1 1 2 U 

1.3 U 

46.2 

72.1 

5.4 U 

1.6 J 

5.4 U • 

2.8 U 

2.8 U 

2.8 U 

2.8 U 

2.8 U 

5.4 U 

2.8 U 

5.4 U 

5.4 U 

5.4 U . 

5.4 U 

5.4 U 

2.8 U 

0.62 J 

2.8 U 

2.8 U 

28 U 

280 U 

4/06 

28100 

0 . 7 * 1 

3.8 

131 

1.1 

0.058 U 

1120 

23.6 • 

18.9 . 

14.0 

" 30600 

43.1 

1160 

348 L 

0.072 U 

14.6 

1150 

0.52 UL 

0.14 U 

341 

0.61 U 

46.1 

56.5 

-
-
_. 
-
_ 
_ 
-
-
"-
-
-
-
-

• -

-
-
-

• -

_ 
-

7/06 

22700 

J . I U J 

3.9 

84.7 

0.72 U 

0.13 U 

580 J 

21.0 

21.0 J 

11.4 

36100 

20.5 J 

766 J 

367 J 

0.061 U 

12.6 

596 J 

0.71 UJ 

0.097 U 

1 5 5 U 

1.2U 

41.8 

42.8 J 

-
-

. _ 
-
_ 
_ 
-
-
-. 
-
-
-
-
-
-
-
-
-
-
_ 
-

10/06 

23500 

D . S 9 U J . 

^ 3.9 

87.9 

0.95 U 

0.48 U 

650 J 

21.5 

15.5 

12.5 

30500 

24.8 

827 J 

374 J 

• 0.070 U 

12.1 

801 J . 

0.70 U 

0.14 U 

260 ' 

0.90 U 

. 43.4 

36.9 

-
_ 
_ 
-
_ 
_ 
_ 
-
-
_ 
_ . 

• 

_ 
_ 
- • 

_ 
-
-
_ 
-

1/07 

34600 

J . J i 

5.9 

129 

1.4 

0.062 U 

1 1 2 0 J 

30.1 

25.8 

15.5 

47800 

33.9 

1200 J 

608 L 

0.077 U 

18.6 J 

1040 J 

0.65 UL 

0.12 U 

94.9 U . 

1.1 U 

60.5 

61.2 

-
_ 
_ 
-
_ 
_ 
_ 
_ 
-
-

. _ 
_ 

• -

-
_ 
-
_ 
-
-
_ 

• -

4/07 

32500 

0 . 6 * R 

4.1 L 

67.0 

. 1.3 

0.12 U 

795 

26.8 

14.8 

12.3 

56900 J 

23.7 K 

902 

247 

0 . 1 5 U 

IS^l J 

703 J 

0.62 UL 

0.36 U 

1 3 0 U 

2 U 

5 7 i t 

61.0 

-
-
_ 
- . 
_ 

• _ 

-
-
-
-
-
-
-
-
-
-
-
-
.-
_ 
-

SEDB 1 
10/04 

25900 

0.59 U 

3.9 

96.6 

1 

0.21 

696 

26.3 

12.3 

12.9 

26400 

45 

1050 

186 

0.079 U 

13.1 

619 

0.77 U 

0.21 U 

193 U 

0.56 U 

48.5 

47.5 

6.3 

1.3 J 

5.2 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

S 2 U 

2.7 U 

5.2 U 

5.2 U 

5.2 U ' 

5.2 U 

5.2 U 

. 2.7 U 

2.7 U 

2.7 U 

2.7 U 

27 U 

-

1/05 

29900 

O . I S J 

4.6 

103 

0.95 

0.73 

- 7 6 6 

29.6 J 

18.7 J 

1 *2 

29700 J 

33 J 

1150 J 

179 J 

0.061 UJ 

16.7 

"1090 

1.1 UJ 

0.2 U 

92 

1 7 U 

58.2 

5 7 7 

4.9 U 

4.9 U 

4.9 U 

2.5 U 

2.5 U 

0.94 J 

2.5 U 

2.5 U . 

4.9 U 

2.5 U 

4.9 U 

4.9 U 

4.9 U 

4.9 U 

4.9 U 

2.5 U 

0.72 J 

2.5 U 

2.5 U 

25 U 

-

4/05 

1 1 4 0 0 L 

( U L 

2.8 L 

55.4 U 

0.4 U 

0.71 U 

644 UJ 

1 1 . 9 L 

11.1 L 

7.7 L 

1 6 5 0 0 L 

18 L" 

556 L. 

103 L 

0.068 U 

8.5 L 

411 L 

0.49 UL 

0.37 U 

57.4 jU 

1.2 L . 

22.4 L 

43.9 L 

4.7 U 

1.2 J 

. 4.7 U . 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

4.7 U 

2.4 U 

4.7 U 

4 7 U 

4.7 U 

4.7 U 

4.7 U 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

24 U 

-

7/05 

1840 J 

o.asuj 
0.86 UJ 

10.4 J 

0.13 J 

0.12 UJ 

137 UJ 

3.6 J 

4.1 J 

1.8 J 

2990 J 

5.3 J 

113 J 

24.1 J 

0.056 UJ 

. 3 J 

72.7 J 

1 UJ 

0.3 UJ 

55.1 UJ 

0.93 UJ 

4.6 J 

16.6 UJ 

4.1 UJ 

4.1 UJ -

4.1 UJ 

2.1 UJ 

2.1 UJ 

2.1 UJ • 

2.1 UJ 

2.1 UJ 

4.1 UJ 

2.1 UJ 

4.1 UJ 

4.1 UJ 

4.1 UJ 

4.1 UJ 

4.1 UJ 

2.1 UJ 

2.1 UJ 

2.1 UJ 

2.1 UJ 

21 UJ 

210 UJ 

10/05 

4330 

£ i .«2UJ 

0.79 

25.6 

0.17 -

0.053 U 

347 

6.7 

5.7 

3.8 

5910 

11.8 

315 

46.5 J . 

0.064 U 

~5.1 

192 

1.1 UJ 

0.053 U 

112 

1.2 UJ 

9.6 

20.7 

4.5 U . 

1.6 J 

4.5 U 

2.3 U 

2.3 U 

1.5 J 

2.3 U 

2.3 U 

4.5 U 

2.3 U 

4.5 U 

6 

. 4 . 5 U 

4.5 U 

4.5 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

23 U 

- 230 U 

1/06 

16700 

l.J J -

• 5.0 

137 

0.83 

0.088 U 

2690 

20.6 

18.4 

16.3 

22100 

56.8 

1620 

418 

O . IOU 

17 .2J 

838 J 

1.9 

0.22 U 

223 J 

1.7 U 

46.4 

78.9 . 

7.3 U 

1.7 J 

7.3 U 

3.8 U 

3.8 U 

3.6 U 

1.2J • 

3.8 U 

7.3 U 

3.8 U 

7.3 U 

7.3 U 

7.3 U 

1.7J 

7.3 U 

3.8 U 

3.8 U 

3.6 U 

3.6 U 

, 3 8 U 

' 380 U 

4/06 

13200 

0.53 L 

1.7 J 

106 

0.92 

0.18 

2940 

15.3 

- 10 

'17.2 

11300 

27.8 

1460 

1 7 0 L 

0.079 

15.2 

737 

1.9 L 

0.19 U 

190 

0:80 U 

27 'o 

90.8 

-
_ 
-
_ 
_ 
-
-
-
-
-
-
-
-
-
-
-
-

' -
-
-

7/06 

1340 

0.74 U J 

0.69 U 

7 7 

0.15 U 

0.099 U 

108 J -

2.4 

2 2 J 

1.4 

2050 

4.3 J 

87.6 J 

13.6 J 

0.063 U 

1.9^ 

46.4 J 

0.55 UJ 

0.074 U 

216 U 

0.89 U 

3 7 

13.1 J 

-
- • 

_ 
-
_ 
_ 
_ 
-
_ 
_ 
-
_ 
-
-

• _ 

-
-

• . -

_ 
-

10/06 

. 2270 

0.20 U J 

0.65 U 

19.5 

0.22 U 

0.050 U 

734 J 

4.0 

6.1 

- 3.4 

4090 

7.5 

192 J 

37.8 J 

0.061 U 

3.9 

8 3 i J 

. 0 6 3 U 

0 . 1 3 U 

99.3 

.0 .81 U 

6.3 

21.6 

-
-

. 
-
-
-
_ 
_ 
_ 
_ 
-
-
-
-
-

• -

-
• -

-
_ 
.-

1/07 

18400 

0.77 UL 

• 4 2 

156 

1.1 

0 . 1 5 U 

2850 J 

27.2 

23.6 

24.8 

22200 

57.9 

1680 J 

302 L 

0.099 U 

24.6 J 

885 J 

3.0 L 

0.18 U 

175 U 

1.5 U 

48.7 

124 

-
-
_ 
-
-
-
_ 
_ 
-
_ 

. -
-
-
-
-
-
-
-
-
_ 
-

4/07 

1730 

0.57 H 

0.76 UL 

10.4 

. 0.13 U 

0.11 U 

152 

5 .0 . 

6.4 

. 6.4 

3050 J 

7.7 K 

146 U 

22:9 

0.070 U 

3.2 J 

54.5 J 

0.73 UL 

0.32 U 

169 U 

0.78 U 

5.9 

20.0 

. -
-
_ 
-

. _ 
_ 
_ 
_ 
- ' 
_ 
-
-
-
-
-
-
-
-
_ 
-

U - Anatyte was not detected above the report ing limit. 

J - Est imated concentrat ion. 

- Not analyzed. 

N ~ Anatysis indicates the presence of an analyte for whict i there is p iesumpt ive evidence to make s ' tentat ive ident i f icat ion' 

D - Sample diluted in the lab fo' anatysis. 

K ' A n a t y t e present. May be biased (High. 

L ' A n a l y t e present. May be biased low , ' 

R - Data Rejected 

P - Discrepency in GC anatysis. Lowei value repor ted. 

S - Sample spike lecovery is outside of control l imits ~ 
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RUTH ASSOCIATES, INC, 

Table S (continued) 
Summary of Sediment Data for Army Creek and Army Pond 

Parameter 

Semi-Volatiles (|ig/kg] 

l.l'-Biphenyl 
2.2"-oxybis (1-Chlortipropane) 
2.4-Dimethylphenol 
2.4-Dinitrophenol 
2.6-DinrtrDtoIuene 
2-Uethylnaphthalene 
2-Melhylphenol 
4.6-Oinitro-2-methylphenol . 
4-Methylphenol 
Acetophenone 
Atrazine 
BenzaWehydo 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) Fluoranthene • 
Benzo (g.h.i") Perylene 
Benzo (k) Fluoranthene 
Bis(2-chloroethyOE!her 
Bis(2-ethylhexyOphthalate 
Caprolactam 
pi-h-bulyl phthalate 
Di-n-octyl phthalate 
Dibenzo (a.h) Anthracene 
Diethylphthalate . 
Hexachlorocyclopentadiene 
Indeno (1.2,3-cd) Pyrene 
N-Nitrosodiphenylamine 
Naphthalene 
Pentachloraphencl 
Phenol 
Chrysne 
Flijoranthene 
Phenanthrene 
Carbazole 
Pyrene 

SEDC 
10/04 

O 4 0 0 U 
1400 U 
1400 U 

3600 UJ 

1400 U 
1400 U • 
1400 U-

3600 UJ 
430 J 

1400 U 
1400 U 
1400 UJ 
1400 U 
1400 U 
1400 U 
1400 U 
1400 U 
1.4 U 
420 J 

1400 U 
1400 U 
1400 UJ 
1400 U 
1400 U 
1400 UJ 
1400 U 
1400 U 
1400 U 
3600 U 
1400 U 
1400 U 
1400 U 
1400 U 
1400 U 
1400 U 

1/05 

470 U 
470 UL 
470 UL 
1200 U 
470 U 
470 U 
470 U 

1200 UL 
470 U 

.470U 
470 U 
470 U 
470 U 
470 U 
470 U 
470 U 
470 U 
0.64 

470 U 
470 U 

470 UL 
470 U 
470 U 
470 U 
470 U 
470 U 
470 U 
470 U 
1200 U 
470 U 
470 U 
470 U 
470 U 
470 U 
470 U 

4/05 

790 UJ 
790 UJ 
790 U 

2000 UL 
790 U 

790 UJ 
790 U 

2000 U 
790 U 
790 U 
790 UJ 
790 U 
790 U 
300 J 
440 J 
280 J 
370 J 

7.9 
470 J 
790 U 
790 U 
790 UJ 
790 U 
790 U 
790 U 
290 J 
790 U 
790 U 

2000 U 
790 U 
790 U 
790 U 
700 U 
790.U 
790 U 

7/05 

520 UJ 
520 UL 
520 UJ 
1300 UJ 
520 UJ 
520 UJ 
520 UJ 
1300 UJ 
520 UJ 
520 Uj ' 
520 UL 
520 UJ 
520 UJ . 
520 UJ 
520 UJ 
520 UJ 
520 UJ 

2UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 
1300 UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 
520 UJ 

10/05 

530 U 
530 U 
530 U 

1300 UL 
530 U 
530 U 

. 530 U 
1300 U 
530 U 
530 U 
530 U 
530 U 
530 U 
530 U 
530 U 
530 U 
530 U 
2.1 U 
530 U 
530 U 
530 U' 
530 U 
530 U 
530 U 
530 U 
530 U 
530 U 
530 U 

1300 UL 
530 U . 

, 530 U 
530 U 
530 U 
530 U 
530 U 

1/06 

410U 
410U 
410U 

1000 UL 
410U 
410U 
410 U 

1000 UL 
410 U 
410 U 
410 U 
410U 
410U 
410U 
410 U 
410U 
410 U 
410U 
410U 
410 U 
410U 
410 U 
410U 
410U 
410U 
410U 
410U 
410U 
1000 U 
410 U 
410 U 
410 U 
410U 
410 U 
410U 

4/06 

400 U 
400 U 
400 U 

1000 UL 
400 U 
400 U, 
400 U 
1000 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 

. 99 J 
400 U 
400 U 

400 UJ 
400 U 
400 UJ 
400 U 
400 U 
400 U 
400 U 
1000 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 

7/06 

920 UL 
920 UL 
920 U 

2300 R 
920 UL 
920 UL 
020 U 

2300 UL 
920 U 

920 UL 
920 IJL 
920 UL. 
920.UL 
290 L 
410 L 
300 L 
390 L 

920 UL 
020 UL 
920 UL 
920 UL 

• 920 UL 
920 UL 
920 UL 
920 UL 
330 L 

920 UL 
920 UL 

2300 UL 
020 UL 

. 420 L 
590 L 

920 UL 
920 UL 
490 L 

10/06 

670 U 
670 U 
670 U 

1700 UL 
670 U 
670 U 
670 U 

.1700 U 
670 U 
670 U 
670 U 
670 U 
670 U 
670 U 
190 J 
670 U 
170 J 
670 U 
230 J 
670 U 
670 U 
670 U 
670 U 
670 U, 

670 UL 
160 J 
670 U 
670 U 

1700 UL 
670 U 
180 J 
200 J 
670 U 

670 UL 
260 J 

1/07 

770 U 
770 U 
770 U-
1900 U 
770 U 
770 U 
770 U 

1900 UL 
770 U 
770 U 
770 U 
770 U 
770 U 
180 J 
280 J 

770 UL 
230 J 
770 U 
770 U 
770 U 
770 U 
770 U 
770 U 
770 U 

770 uL 
240 J 
770 U„ 
770 U 
1900 U 
770 U 
240 J 
350 J 
770 U 
770 U 
240 J 

4/07 

830 U 
830 U 
830 U 

2100 U 
830 U 
630 U 
630 U 

2100 U 
630 U 
830 U 
830 U 
830 U 
830 U 
190 J 
330 J 
230 J 
230 J 
830 U 
320 J 
830 U 
830 U 
830 U 
830 U 
830 U 

830 UL 
240 J 
830 U 
830 U 

2100 UL 
630 U 
270 J 
340 J 
830 U 
830 U 
300 J 

SEDD 1 
10/04 

570 U 
570 U 
570 U 

1400 UJ 
570 U 
570 U 
570 U 

1400 UJ 
570 U 
570 U 
570 U 

570 UJ 
570 U 
570 U 
570 U 
570 U 

570 UJ 
0.57 U 
570 U 
570 U 
570 U 

570 UJ 
570 U 
570 U 
570 UJ 
570 U 
570 U 
570.U 

1400 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 

1/05 

1000 U 
-1000 UL 

1000 UL 
2600 U 
1000 U 
1000 U 
1000 U 

2600 UL 
1000 U 
1000 U 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

1.5 

1000 u 
1000 u 

1000 UL 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2600 U 
1000 u 

.1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

4/05 

920 UJ 
020 UJ 
920 U 

2300 UL 
920 U 
920 UJ 
920 U 
2300 U 
920 U 
920 U 

920 UJ 
920 U 
920 U 
330 J 
460 J 

• 350 J 
450 J 

• 6.8 
410 J 

920 U 
920 U 
920 U J ^ 

• 920 U 
• 920 U 

920 U 
320 J 
920 U 
920 U 

2300 U 
920 U 
920 U 
920 U 
920 U 
920 U 
920 U 

7/05 

940 UJ 
940 UL 
940 UJ 
2400 UJ 
940 UJ 
940 UJ 
940 UJ 
2400 UJ 
940 UJ 
940 UJ 
940 UL 
940 UJ 
300 J 
550 J 
730 J 
590 J 
680 J 
3.7 UJ 
390 J 

640 UJ 
940 UJ 
940 UJ 
940 UJ 
940 UJ 
940 UJ 
580 J 

940 UJ 
940 UJ 
2400 UJ 
940 UJ 
660 J 
1000 J 
330 J 

940 UJ 
800 J , 

10/05 

.750 U 
750 U 
750 U 

1900 UL 
750 U 
750 U 
750 U 
1900 U 
750 U 

. 750 U 
750 U 
750 U 
470 J 
730 J 
1200 
880 

820 

3 U 

750 U 
750 U 
750 U 

750 UL 
200 J 
750 U 

.750U 
8 4 0 

750 U 
750 U 
1900 U 
750 U 

990 

1400 
410 J 
750 U 
1400 

1/06 

700 U . 
700 U 

, 700 U 
1800 UL 
700 U 
700 U 
700 U 

1600 UL 
700 U 
700 U 
700 U 
700 U 
700 U 
190 J 
300 J 
700 U 
230 J 
700 U 
160 J 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
1600 U 
700 U 
240 J 
360 J 
700 U 
700 U 
260 J 

4/06 

700 U 
700 U 
700 U 

1800 UL 
700 U 
700 U 
700 U 
1800 U 
700 U 
700 U 
700 U 
700 U . 
430 J 
850 

15D0 
670 

890 

700 U 
520 J 
700 U 
700 U 

700 UJ 
330 j 

700 UJ 
700 U 
1100 
700 U 
700 U 
1800 U 
700 U 
1100 
1400 
440 J 
700 U 
1200 

7/06 

920 UL 
920 UL 
920 U 

2300 R 
920 UL 
920 UL 
920 U 

2300 UL 
920 U 
1200 L 
920 UL 
920 UL 
250 L 
410 L 
680 L 

920 UL 
470 L 

920 UL 
1200 UL 
920 UL 
920 UL 
920 UL 
920 UL 
920 UL 
920 R 
430 L 

920 UL 
920 UL 
2300 U 
920 U 
610L 
920 L 
260 L 

920 UL 
740 L 

10/06 

650 U 
850 U • 
650 U 

2100 UL 
650 U 
650 U 
850 U 

2100 U 
850 U 
850 U 
850 U 
850 U 
650 U 
100 J 
330 J 
650 U 
220 J 
650 U 
270 J 
850 u' 
850 U 
850 U 
850 U 
850 U 

850 UL 
240 J 

850 U 
650 U . 

2100 UL 
650 U 
300 J 
380 J 
850 U 

[850 UL 
420 J 

1/07 

790 U ' 
790 U 

. 790 U 
2000 U 
790 U 
790 U 
700 U 

2000 UL 
790 U 
790 U 
790 U 
790 U 
260 J 
490 J 
700 J 
260 L 
640 J 

' 790 U 
790 U 
790 U 
790 U 

790 U 
180 J 
790 U 

790 UL 
630 J 

. 790 U 
790 U 

2000 U 
790 U 
590 j 
980 

310J 
790 U 

-640 J " 

4/07 

730 U 
730 U 
730 U 
1800 U 
730 U 
730 U 
730 U 

1800 U 
730 U 
730 U 
730 U 
730 U 
260 J 
420 J 
700 J 
420 J 
430 J 
730 U 
360 J 

.730 U 
730 U 
730 U 
730 U 
730 U 

730 UL 
460 J 
730 U 
730 U 

1800 UL 
730 U 
520 J 
740 • 

200 J 
730 U 
630 J 

U - Analyte was not detected aliove the reporting limit. 

J - Estimated concentration. 

- Not analyzed 

UL - Not detected, quantitation limit is probabty higher 

K-Analyte present. May be biased [High. 

L-Analyte present. May be biased low 

R - Data Rejected 
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RUTH ASSOCIATES, INC 

Table 5 (continued) 
Summary of Sediment Data for Army Creek and Army Pond 

Parameter 

Inorganics (mg/kg) 
Aluminum 
Antimony 
Arsentc 
Barium 
Beryllium 
Cadmium 
Caicium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesrum 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Pesticides/Herbicides (ng/kg) 

4.4'-DDD 
4.4'-DDE 
4.4--DDT 
Aldrin 
alpha-BHC 
Alpha-Chlorodane 
beta-BHC 
delta-BHC 
Dieldrin 
Endosullan 1 
Endosutfan II 
Endosutfan sulfate 
Endrin 
Endnn AUehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxrde 
MethoxychkDr 
Toxaphene 

SEDC 
10/04 

15600-
• 1.6 U 

13.1 
• 140' 

1 

2.2 

3180 
24.9 
30.3 
40.9 

30500 
90.6 
1780 
671 

0.21 U 
25.4 
939 

: 2 1 
0.56 U 

366 

1.5 U 
59.3 
396 

1 4 U 

14 U 
14 U/ 
7.4 U 

•7.4 U 
6 J 

7.4 U 
7.4 U 
14 U 
7.4 U 
14 U 
14 U 
14 U 
14 U 
3.4 J 
7.4 U 
7.4 U 
7.4 U 
7 4 U 
74 U 

. -

1/05 

13600 
1 J 
4.1 

91.7 
0.54 
0.56 
6 7 2 

19.3 J 
11.3 J 
15.2 

22600 J 
57 J 

1100 J 
157 J 

0.074 UJ 
11.7 
649. 

1.1 UJ 
0.19 U 

111 

1.7 U 
43.9 
42.6 

4.7U 
1.4 J 
4.7 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
4.7 U 
2.4 U 
4.7 U 
4.7 U 
4.7 U 
4.7 U 
4.7 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
24 U 

-

• 4/05 

16800 
1.5 UL 

3.7 

81.6 
0.58 U 
0.98 U 
946 J 
17.6 
16.3 
11.4 

24200 
26.2 J 

619 

150K 
0.095U 

12.6 
605 

0.91 UL 
0.55.U 
94.2 U 

3.4 

33 

64.3 J 

7.9 U 
. 7.9 U 

7.9 U 
4 U 

4 U 

- 4.3 J 
4 ' U 

4 U 

7.9 U 
4 U 

7.9 U 
7.9 U 
7.9 U 
7.9 U 
3.2 J 
4 U 

4 U 
4 U 

4 U 

40 U 

-

7/05 

10600 J 
1.1 UJ 
1.8 J 

66.4 J 
0.52 J 
0.3 J 

1200 J 
14.9 J 
7.4 J 
10.9 J 

13200 J 
23.5 J 
1050 J 
126 J 

0.063 UJ 
. 12.6 J 

403 J 
1.3 UJ 

0.37 UJ 
67.9 UJ 
1.1 UJ 
21.4 J 
74.7 J 

5.2 UJ 
5.2 UJ 
5.2 UJ 
2.7 UJ 
2.7 UJ 
2.7 UJ 
2.7 UJ 
2.7 UJ 
5.2 UJ 
2.7 UJ 
5.2 UJ 
5.2 UJ 
5.2 UJ 
5.2 UJ 
5.2 UJ 
2.7 UJ 
2.7 UJ 
2.7 UJ 
2.7 UJ 
27 UJ 

270 UJ 

10/05 

6420 
0.51 UJ 

0 65 
35 

0.2 

0.064 U 
657 

8.7 

4.3 

5.0 

6660. 

IJ 8 
594 

64.6 J 
0.067 U 

9 

. 319 
1.4 UJ 

0.064 U 
86.3 

1.4 UJ 
• 13.8 

32.1 

5".3U 
5.3 U 
5.3 U 
2.7 U 
2.7 U 
2.7 U 
2.7 U 
2.7 U 
5.3 U 
2.7 U 
5.3 U 
5.3 U 
5.3 U 

•5 .3U 
5.3 U 
2.7 U 
2.7 U 
2.7 U 
2.7 U 
27 U 

•270 U-

1/06 

13500 
0.28 UJ 

"3.7 
66.5 
0.57 

0.047 U 
153 

16.3 
5.4 

6 5 

14700 
10.2 
1440 
61.4 

0.060 U 
8.8 J 
445 J 
6.78 U 
0.12 U " 
71.3 U 
0.92 U • 
27.6 
25.2 

4.1 U 
4.1 U 
4.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
4.1 U 
2.1 U 
4.1 U 
4.1 U 
4.1 U 
4.1 U 
4.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
21 U 

210U 

4/05 

5080 
0.27 R 

0.39 U 
20.3 
0.34 

0.048 U 
221 

6.8 

1.9 

2.7 

5910 
4.3 

416 

42.3 L 
0.049 U 

5.1 

2 1 6 

0.44 UL 
0.12 U 
40 4 U 
0.51 U 

9.6 

10.2 

_ 
-
- -
-

• -

-
-
_ • 

-
-
_ 
-
-
-
_ 
-
-
-

• -

-

• 7/06 

18500 
2.3 UJ 

6.2 

143 

1.1 

0.20 U 
2340 J 

29.0 
17.9 J 
34.4 

33400 
79.3 J 

. 2220 J 
374 J 

0.14 U 
24.6 

690 J 
1.1 UJ 
0.15 U 
293 U 
1.8 U 
44.7 

258 J -

_ 
_ 
- • • 

-
-

• -

-
_ 
-
-
-
- -
-. 
-

• -

-
-, 
-
- • 

_ 
-

10/06 

16400 
0.90 UJ 

3.8 

107 

I.OU 
0.95 U 
1310 J 
24.3 
20.6 
26.2 

25300 
57.0 

1620 J 
199 J 
o.io'u 
23.4 

661 J 
0.94 U 
0.19 U 

166 

1.2 U 
36.3 
176 

_ 
-
-
-
- • 

-
.-
_ 
-
-' 
-
-
-
-
-
-
-
-

• -

-
-

1/07 

14700 
0.74 UL 

4.8 

121 

0.72 
0.55 

2490 J • 
24.4 
14.1 
23.2 

25000 
49.7 

1760 J 
232 L 

. 0.060 U 
24.5 J 
600 J 
1.0 L 

0.21 U 
142 U 
1.5 U 
35.6 
163 . 

_ 
_ 
-
-
-
-
_ 
-
- J 

_ 
• -

-
-
-
-
-
-
_ 

• - • 

4/07 

19500 
1 R 

6.7 L 
147 

1.2 

0.20 U 
1480 
30.3 

14 

31 6 
36600 J 
74.3 K 
2050 
210 

0.28 
22.2 J 
603 J 

' 1.3 UL 
0.60 U 
162 U 
1.4 U 
46.5 
131 

._ 
_ 
-

. -
-
'-
_ 
-
-
_ 
-
""-
-
-
-
-
-
-
_ 
-

SEDD 1 
10/04 

15600 
0.65 U 

7.9 

119 

1 

0.44 
889 

19.1 
14.7 
14.5 

20900 
32.2 
1620 
355 

0.2 U 
14.8 
557 

0.65 U 
0.23 U 
210 U 
0.62 U 
31.9 
117 

5.7 U 
5.7 U 
5 7 U 

2.9 U 
2.9 U 
2.9 U 
2.9 U 
2.9 U 
5.7 U 
2.9 U 
5.7 U 
5.7 U 
5.7 U 
5.7 U 
5.7 U 
2.9 U 
2.9 U 
2.9 U 
2.9 U 
29 U 

-

1/05 

28400 
1.7 J 

11.8 
194 

1.4 

2.7 

2000 . 
42.4 J 
36.8 J 
42.8 

46500 J 
152 J 

2840 J 
404 J • 

0.14 UJ 
34.2 
1200 

2.4 UJ 
0.42 U 

254 

3.8 U 
79.8 
310 

I O U 

I O U 

6.4 J 
1.7 J 
5.3 U 

. 3 J 
5.3 U . 
5.3 U 
7.2 J 
5.3 U 
I O U 

I O U 

7.9 J 
I O U 

I O U 

4.1 J 
2.1 J 
3.8 J 
5.3 U 
53 U 

-

4/05 

26900 
. 2UL 

9.9 

165 

1.2 U 
2.8 U 

2420 J 
39.4 
18.6 
40.1 

39500 
97.6 J 
2820 
442 K 
0.13 U 
30.4 
1180 

• 2.6 UL 
0.75 U 
476 U 

4.9 

61.4 
330 J 

2.5 J 
• 9.2 U 

2.8 J 
4.7 U 
4.7 U 
6.8 J 
4.7U . 
4.7 U 
3.7 J 

4.7 U 
9.2 U 
9.2 U 
9.2 U 
9.2 U 
9.2 U 
4.7 U 
5.4 JN 
4.7 U 
2.6 JN 
47 U 

-

7/05 

24000 J 
2 U J 

11.5 J 
170 J 
1.4 J 
1.5J 

4310 J 
38.6 J 
17.3 J 
40.5 J 

41400 J 
110 J 

2950 J 
636 J 
0.12 J -
31.8 J 
1220 J 
2.5 UJ 
0.71 UJ 
221 J 
2.2 UJ 
63.7 J -
283 J 

9.4 UJ 
3.3 J 

9.4 UJ 
4.9 UJ 
4.9 UJ 
8.1 J 

9.1 JN 
4.9 UJ 
3.7 J 

4.9 UJ 
9.4 UJ 
9.4 UJ 
9.4 UJ 
9.4 UJ 
9.4 UJ 
4.9 UJ 
4.BUJ 
4.9 UJ 
4.9 UJ 
49 UJ 

490 UJ 

10/05 

22600. 
1.4 UJ 
10.7 
183 

0.81 
1 

3560 
37.1 
16.3 
36.6 

38800 
86.9 
3110 

1390 J. 
0.15 
31.2 

1330 UJ 
2 U J 

0.091 U 
194 

2.1 UJ 
60.1 
2 7 2 

7.5 U 
7.5 U 
7.5 U . 
3.9 U 
3.9 U 

- 13JN 
3.9 U 
3.9 U 
11 J 

3.9 U 
7.5 U 
7.5 U 

" 7.5 U. 
7.5 U 

7.7 JN 
3.9 U 
6.1 J 
3.9 U 
3.9 U 
1 2 J 

390 U 

1/06. 

24700 
" 1.4J 

8.1 

196 

1.1 

0.57 
2370 
34.4 
14.6 
27.8 

38200 
. 87.3 

2870 
568 

0.092 U 
24.7 J 
1830 J 

2.4 

0.20 U 
176 U 
1.6 U 
60.2 
158 

7.0 U' 
2.6 J 
7.0 U 
3.6 U 
3.6 U 
3.2 U 
3.6 U 
3.6 U 
7.0 U 
3.6 U 
7.0 U 
7.0 U 
7.0 U 
3.3 J 
7.0 U 
3.6 U 
2.2 J 
3.6 U 
3.6 U 
36 U 
360 U 

4/06 

27300 
0.95 L 
11.0 
176 

1.6 

0.7 

3200 
41.7 
17.6 

, 40.5 
41500 

105 

3490 
867 L 
0.17 
33.4 

1530 
0.75 UL 
0.21 U 

209 

0.87 U 
66.7 
294 

-
_ 
-
_ 
-
-
-
_ 
-
-
_ 
-
-

. -
-
-
-
-
-
_ 
-

7/06 

16300 
2.5 UJ 

9.4 

127 

1.2 

0.31 U 
1470 J 
27.8 

15.4 J 
37.6 

30100.. 
88.3 J 
2000 J 
300 J 

0.14 U 
24.2 

671 J 
1.2 UJ 
0.17U 
344 U 
2.6 U 
53.3 

282 J 

-
_ 
_ 
'-
-
_ 
_ 
_ 
-
_ 
-
-
-
-
-
-
-
-

• _ 

-

10/06 . 

20500 
1.2 UJ 
10.6 
159 

1.5 U 
1.9 U 

2200 J 
33.8 
20.1 
43.4 

32500 
111 

- 2 5 2 0 J 
373 J 
0.13 
28.6 
985 J 
1.3 U 

0.26 U 
2 6 0 

1.6 U 
59.2 
313 

-
_ 
_ 
-

~-
-
_ 
L-

. -
-
_ 
-
-
-
-
-
-
-
•-
_ 
-

1/07 

.17300 
1.1 L 
10.6 
152 

1.0 

0.87 
2680 J 
30.7 
14.7 
36.3 

36900 
84.8 

2410 J 
569 L 
0.18 

26.3 J 
606 J 

0.98 UL 
q.ig'u 
178 U 
1.6 U 
50.4 
270 

-
_ 
_ 

• -

-
-

. -
_ 

"- _ 
-
_ 
-
-_, 
-
-
-

• -

_ 
-
-
-

4/07 

16700 
0.96 R 
10.6 L 

144 

•1.2 
1.4. 

2370 
30.9 
12.7 
42.2 

30400 J 
92.7 K 
2310 
366 

0.22 
27.0 J 
661 j 
2.1 L 

0.54 U . 
447 

1.8 U 
53.0 
335 

-
_ 
_ 
-
-
_ 
-
_ 
-
_ 
_ 
-
-
- . 
-
_ 
-
_ 
-
_ 
-

U - Anafyte was not detected above the reporting limit. 

J - Estimated concentration. 

- Not anafyzed. 

N - Anatysis indicates the presence of an anatyte (or which there is presumptive evidence to make a "tentative identification' 

' D • Sample diluted in the lab tor anatysis. 

, K-Anatyte present. May be biased High.— 

L - Anatyte present. May tie biased low 

R - Data Rejected " 

P - Discrepency in GC analysis. Lower value reported, 

S - Sample spike recovery is outside ot control limits 
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RUTH ASSOCIATES, INC. 

Table 5 (continued) 
Summary of Sediment Data for Army Creek and Army Pond 

Parameter 

Semi-Volatiles (^g/kg) 
l.l'-Biphenyl 
2,2'-oxybis (1-Chloropropane) 
2,4-Dimethylphenol 
2.4-Dinitrophenol 
2.6-Dinitrotoluene 
2-Methylnaphthalene 
2-Methylphenol 
4,6-Dinitro-2-melhylphenol 
4-Methylphenol_ 
Acetophenone-
Atrazine 
Benzaldehyde 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) Fluoranthene' 
Benzo (g.h.i) Perylene 
Benzo (k) Fluoranthene 
Bis(2-chloroethyl)Ether 
Bis(2-ethylhexyOphthalate 
Caprolactam 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo (a.h) Anthracene 
Diethylphthatate" 
Hexachlorocyclopentadiene 
Indeno (1,2.3-cd) Pyrene 
N-Nitrosodiphenylamine . 
Naphthalene 
Pentachlorophenol _.— 
Phenol 
Chrysne 
Fluoranthene 
iPhenanthrene 
Carbazole 
Pyrene 

SEDE 
10/04 

690 U 
690 U 
690 U 

1700 UJ 
690 U 

. 690 U 
690 U 

1700 UJ 
690 U 
690 U 
690 U 

690 UJ 
690 U 
l a o j 
220 J 
190 J 
200 J 
0.69 U 
470 J 
690 U 
690 U 

690 UJ 
690 U 
690 U 
690 UJ 
200 J 
690 U 
690 U 

1700U 
690 U ' 
690 U 
690 U 

'690 U 
• 690 U 

690 U 

1/05 

630 U 
630 UL 
630 UL 
1600 U 
630 U 
630 U 
630 U 

1600UL, 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 

630 U 
630 U 
630 U 
0.65 

250 J 
630 U 

630 UL 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
1600 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 

4/05 

750 UJ 
750 UJ 
750 U 

1900 UL 
750 U 
750 UJ 
750 U 
1900 U 
750 U 
750 U 

750 UJ 
750 U 
750 U 
630 J 
860 

570 J -
770. 

5.2 
240 J 
750 U 
750 U 

750 UJ 
750 U 
750 U 
750 U 
560 J 
750 U 
750 U 
1900 U 
750 U 
750 U 
750 U 
750.U 
750 U 
750 U 

7/05 

690 UJ 

690 UL 
690 UJ 
1700 UJ 
690 UJ 
690 UJ 
690 UJ 

1700 UJ 
690 UJ 
690 UJ 

690 UL 
690 UJ 
420 J 
750 J 
1100 J 

" 720 J 
850 J • 
2.7 UJ 
410 J 

690 UJ 
690 UJ 
690 UJ 
180 J 

690 UJ 
690 UJ 
730 J 

690 UJ 
690 UJ 
1700 UJ 
690 UJ 
940 J 
1400 J 
420 J 

690 UJ 
• 1100 J 

10/05 

_1200 U 
1200 U 
1200 U 

3000 UL 
1200 U 
1200 U 
1200 U 
3000 U 
1200 U 
1200 U 
1200 U 
1200 U 
710 J 
1100 J 
2100 J 
1400 

1300 J 
4.6 U 

2300 U 
1200 U 
1200 U 
1200 U 
280 J 

1200 U 
1200 U 
1300 

1200 U 
1200 U 
3000 U 

-1200 U 
1800 J 
2100 
670 J 

1200 U 
2300 

1/06 

540 U 
540 U 
540 U 
1400 R 

540 U 
540 U 
540 U 

1400 UL 
- 540 U 

540 U 
640 U 
540 U 
540 U 
120 J 
170 J 
540 U 
160 J 
540 U 
120 J -
540 U 
540 U 
540 U 
540 U 
540 U 
540 U 
110J 
540 U 
540 U 
1400 U 
540 U 
140 J 
230 J 
540 U 
540 U 
180 J 

4/06 . 

770 U 
770 U 
770 U 

1900 UL 
770 U 
770 U 
770 U 
1900 U 
770 U 

.700 U 
770 U 
770 U 
680 J 
1200 
1800 
1200 
1500 

770 U 
750 J 
770 U 
770 U 

770 UJ 
470 J 

770 UJ 

770 U 
1500 

770 U 
770 U 
1900 U 
770 U 
1500 
2000. 
680 J 
180 J 
1800 

7/06 

970 U 
970 U 
970 U 

2400 R 

970 U 
970 U 
970 U 

2400 UL 
970 U 
970 U 
970 U 
970 U • 
770 J 
1300 • 
2000 
1200 
1300 

970 U 
1200 U 
970 U 
970 U 
970 U 
450 J 
970 U 

970 UL 
970 U 
970 U 
970 U 

2400 UL 
970 U 
1700 
2600 
850 J 

970 UL 
2100 

10/06 

520 U 
520 U 
520 U 

1300 UL 
520 U 
520 U 
520 U 
1300 U 
520 U 
520 U 
520 U 
520 U 
520 U 
110J 
160 J 
130 J 
140 J 
520 U 
110 J 
520 U 
520 U 
520 U 
520 U 
520 U 

520 UL 
130J 
520 U 
520 U 

1300 UL 
520 U 
150 J 
200 J 
520 U 

520 UL 
240 J 

1/07 

630 U 
630 U 
630 U 

1600 UL 
630 U 
630 U 
630 U 

1600 UL 
630 U 
630 U 
630 U 
630 U 
300 J 
480 J 
630 

. 370 L 
480 J 
630 U 
630 U 
630 U 
630 U 
630 U 
130 J 
630 U 

630 UL 
390 J 
630 U 
630 U 
1600 U 
140 J 
660 
1200 
370 J 
630 U 

710 

4/07 

650 U 
650 U 
650 U 
1600 U 
650 U 
650 U 
650 U 
1600 U 
650 U 
650 U 
650 U 
650 U 
410J 
660 
890 

640 J 
800 

650 U 
190 J •• 
650 U 
650 U 
650 U 
190 J 
650 U 

650 UL 
720 

650 U 
650 U 

1500 UL 
650 U 
760 
1200 
370 J 
650 U 
980 

SEDF " . 1 
10/04 

430 U 
• 430 U 

430 U 
1100UJ 
430 U 
430 U 
430 U 

1100 UJ 
430 U 
430 U 
430 U 

430 UJ 
430 U 
160 J 
160 J 
too J 
190 J 

0.43 U 
150 J 
430 U 
430 U 

- 430 UJ 
430 U 
430 U 
430 UJ 

160 J 
430 U 
430 U 

1100 U 
430 U 
430 U 

430 U 
430 U 
430 U 
430 U 

1/05 

460 U 
460 UL 
460 UL 
1200 U 
460 U 
460 U 
460 U 

1200 UL 
460 U 
460 U 
460 U 
460 U 
460 U 
110 J 
140 J . 

460 U 
140 J 

1.2 
.460 U 
460 U 

460 UL 
460U 
460 U 
460 U 
460 U 
100 J 
460 U 
460 U 
1200 U 
460 U 
460 U 
460 U 

. 460 U 
460 U 
460 U 

4/05 

600 UJ 
600 UJ 
600 U 

1500 UL 
600 U 

600 UJ. 
600 U 
1500 U 
600 U 
600 U 
600 UJ 
600 U 
600 U 
1600 
2300 
1300 

' ' 1 3 0 0 
5 

320 J 
600 U 
600 U 

600UJ 
330 J 
6.00 U 
600 U 
1300 

600 U 
600 U' 
1500 U 
600 U 
600 U 
600 U 
600 U 
600 U 
600 U 

7/05 

550 UJ 
560 UL 
560 UJ 
1400 UJ 
560 UJ 
560 UJ 
560 UJ 
1400 UJ 
560 UJ 
560 UJ 
560 UL 
551) UJ 
120 J 
180 J 
220 J 
150 J 
210 J 

2.2 UJ . 
150 J 

560 UJ 
560 UJ 
560 UJ 
660 UJ 
560 UJ 
560 UJ 
160 J 

560 UJ 
560 UJ 
1400 UJ 
560 UJ 
250 J 
360 J 
130 J 

560 UJ 
310J 

10/05 

540 U 
540 U 
540 U 

1400UL. 
540 U 
540 U 
540 U 

. 1400 U 
540 U 
540 U 
540 U 
540 U 
270 J 
490 J . 
760 

350 J 
760 

2.1 U 
540 UL 
540 U 
540 U 

540 UL 
540 U 
540 U 
540 U 

. 360 J 
540 U 
540 U 
1400 U 
540 U 
610 
640 

260 J 
540 U 
680 

1/06 

490 U 
490 U 
490 U 
1200 R 
490 U 
490 U 
490 U 

1200 UL 
490 U 
490 U 
490 U 

490 U 
130 J 
190 J 
270 J 
190 J 
210J 
490 U 
490 U 
490 U 
490 U 
490 U 
490 U 
490 U 
490 U 
200 J ' 
490 U 
490 U 
1200 U 

' 490 U 
250 J 
340 J 
too J 
490 U 
280 J 

. 4/06 

450 U 
450 U 
450 U 

i lOQUL 
450 U 
450 U 
450 U 
1100 U 
"450 U 
450 U 
450 U 
450 U 
110 J 
170 J 
220 J 
140 J • 
210J 

- 450 U 
200 J 
450 U 
450 U 
450 UJ 
450 U 

450 UJ 
450 U 
180 J 
450 U. 
450 U 
I IOOU 
450 U 
220 J 
300 J 
too J 
450 U 
250 J 

7/06 

510 U 
510 U 
510 U 
1300 R 
510 U 
510 U 
510 U 

1300 UL 
510 U 
510 U 
510U" 
510 U 
510 U 
510 U 
.110 J 
510 U 
510 U 
510U 
510 U 
510 U 
510 U 
510 U 
510U 
510U 

510 UL 
510 U 
510 U 
510 U 

1300 UL 
510 U 
110 J 
130 J. 
510U 

510 UL 
•140 J 

10/06 

490 U 
490 U 
490 U 

1200 UL 
490 U 
490 U 
490 U 
1200 U 
490 U 
490 U 
490 U • 
490 U 
490 U 
490.U 
490 U 
490 U 
490 U 
490 U 
490 U 
490 U 
490 U 
490 U 
490 U 
490 U 

490 UL 
490 U 
490 U 
490 U 

1200 UL 
490 U 
490 U 
100 J 
490 U 

490 UL 
130 J 

1/07 

500 U 
500 U 
500 U 

1300 UL 
500 U 
500U 
500 U 

1300 UL 
500 U 
500 U 
500 U 
500 U 
,120 J 
190 J 
310J 

500 UL 
200 J 
500 U 
500 U . 
500 U 
500 U 
500 U 
500 U 
500 U. 

. 600 UL 
220 J 
500 U 
500 U 
1300 U 
500 U 
250 J 
390 J 
120 J 
500 U 
260 J 

4/07 

480 U 
480 U 
480 U 

.1200U 
480 U 
480 U 
480 U 
1200 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
100 J 
480 U 
480 U 
480 U 
480 U 
480 U • 
460 U 
460 U 
480 U 
480 U 

480 UL 
480 U 
460 U 
480 U 

1200 UL 
480 U 
110J 
130J 
480 U 
480 U 
140 J 

U - Ana^e was not detected above the reporting limit. 

J - Eslimated concentration. 

- Not analyzed 

UL -Not detected, quantitation limit is probabty higher 

K - Analyte present. May be biased Higti. 

L - Anatyte present. May be biased low 

R - Data Rejected 
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RUTH ASSOCIATES, INC. 

Table 5 (continued) 
Summary of Sediment Data for Army Creek and Army Pond 

Parameter 

Inorganics (mg/kg) 

Aluminum 
Anttmony 
Arsenic 
Banum 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead — 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium ,^ 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Pesticides/Heiticides (|ig/kgl 

4,4'-DDD T--
4.4'-DDE 
4,4-DDT ^ / • 
Aldrin 

alpha-BHC 
Alpha-Chlorodane 
beta-BHC 
delta-BHC 
Dieldnn 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endnn 

Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Chlorodane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

SEDE 
10/04 

22000 
0.78 U 

7.7 
127 
1.1 
1.1 

1300 
35.8 
10.1 

• 31.5 
25500 

80 
2910-
199 

0.1 U 
35.3 
950 
1.4 

0.27 U 
254 

0.74 U 
54.8 
212 

6.9 U 
6.9 U 

.6.9 U 
3.5 U 
3.5 U 
4.5 

3.5 U 
3.5 U 
6.9 U 
3.5 U 
6.9 U 
6.9 U 
6.9 U 
6.9U . 
6.9 U 
3.5 U 
3.5 U 
3.5 U 
3.5 U 
35 U 

-

1/05 

22500 
1.2 J 
7.6 

• 142 
0.9 
1.6" 

1420 ' 
35 J 

10.6 J 
. 32.1 

27500 J 
60.8 J 
2650 J 
262 J 

0.18 UJ 
24.1 

1220 
1.4 UJ 
0 25U • 

197 
2.2U 
56.5 
229 

6.3 U 
. 6.3 U 

. 6.3 U 
3.3 U . 
3.3 U 

3 J 
3.3 U 
3.3 U 

. 6 . 3 U 
3.3 U 
6.3 U. 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
3.3 U 
3.3 U 
3 3 U 
3.3 U 
33 U 

-

4/05 

22700 

l i u L 
•10.4 

157 
1.1 U 
2.6 U 
1700 J 

40.2 
10.6 U 
40.5-

40000 
84.3 J 
2810 
426 K 

. 0.14 
30.4 

1070 
1.1 UL 
0.6 U 
229 U 

6.7 

58.9 
307 J 

7.5 U 
7.5 U 
7.5 y 

2.6 JN 

3.9 U 
9.7 

3.9 U 
3.9 U 
2.4 J 
3.9 U 
7.5 U 
7.5 U 
7.5 U 
7.5 U 
7 5 U 
3.9 U 

4.2 JN 
3.9 U 
3 9 U 
39 U 

-

7/05 

207O0 J 
1.5 UJ 
11 J 
154 J 
1.1 J 
1.3J 

2510 J 

37.2 J • 
14.6 J 
37.6 J 

38500 J 
74.4 J 
2700 J 
835 J 

0.1 J 
30.7 J 
957 J 

1.6 UJ 
0.52 UJ 
200 J 
1.6 UJ 
55.1 J 
295 J 

5.9 UJ 
6.9 UJ 
6 9UJ 

, 4.4 J 
3.5 UJ 

15 J 
6.9 UJ 
3.5 UJ 
4.9 J 

3.5 UJ 

6.9 UJ 
6.9 UJ 
6.9 UJ 
6.9 UJ 
6.9 UJ 
3.5 UJ 
6.7.JN 
3.5 UJ 
3.5 UJ 

12J 
350 UJ 

10/05 

14100 
1.8 UJ 

7.4 
170 

0.57 
0.92 
9540 

26.2 
14.6 
32.2 

29800 
59.6 
2190 

2570 J 

0.14 U 
22.5 
1380 
3 UJ 

0.14 U 
415 

3.2 UJ 
40.8 • 

.272 

2.9 JP 
12 U 

4:1 JP 
6.1 U -
5.1 U 
22 JP 
6.1 U 
6.1 U 
12 U 

6.1 U 
12 U 
12 U 
12 U 
12U 
12U 

. 6.1 U 
6.8 JN 
5.1 U 
6.1 U 
14J 

610U 

1/06 

13000 
1 J 
6.1 
106 
0.75 
0.2 

2050 
19.6 
10.6 
16.4 

19100 
74.7 
1690 
310 
0.12 
16 J 

751 J 
2.0 

0.15 U 
l i t U 
1.2 U 
42.9 
80.2 

5.4 U 
12 

8.7 J 

2.8U 
•2 .8U 
2.8 U 
2.6 U 
2.6 U 
5.4 U 
2.8 U 
5.4 U 
5.4 U 
5.4 U 
5.4 U 
5.4 U 
2.8 U 
0.94 J 

2.8 U 
2.8 U 
28 U 

280 U 

4/06 

20500 
0.66 L 

8.3 
164 • 

1.3 
0.57 
3690. 
36.0 
13 

36.3 
34800 
66.5 
3100 

nooL 
0.12 
28.1 
1100 

0.81 L 
0.23 U 

297 
0.95 U 

53.2 
272 

-
-
-

' _ • 

-
-
-
_ 
-
-

. -
_ 
_ 
-
-
_ 
-
_ 
-
-

7/06 

21700 
2.3 UJ 

9.7 
190 
1.5 

0.37 U 
2560 J 
45.5 

17.0 J 
52.3 

37700 
94.9 J 
3360 J 
544 J 

0.15 U 
37.6 

1030 J 
1.3 UJ 
0.17 U 
392 U 
2.1 U 
67.8 
456 J 

_ 
-
-
-
_ 
-
_ 
- " 
-
-

• _ 

_ 
-
-
-
-
-
-
_ 

10/06 

11000 
0.67 UJ 

4.3 
91.1 

0.69 U 
0.43 U . 
2250 J 

17.9 
6.9 
18.4 

16800-
54.0 

1500 J 
210J 

0.074 U 
14.6 

706 J 

0.75 U 
0.15 U . 

283 
0.98 U 

33.4 
92.8 

• -

-
-
_ 
-
~ 
-
-
_ 
.; 
-
_ 
_ 
-
-
-
-
--"" 
_ 
_ 
-

^ 
1/07 

27400 
0.82 L 

8.7 
189 
1.3 

0.91 
2120J 

42.6 
20.8 
39.0 

36000 
101 

3400 J 
467 L 
0.14 

29.2 J 
1350 J 

0.79 UL 
0.15 U 
195 U 
1.3 U 
66.7 
290 

. -
-
_ 
_ 
- . 
_ 
_ 
-
_ 
_ 
-
_ 
-

• -

-
-
_ 
-
_ 
-

4/07 

14900 
0.78 R 
8.4 L 
145 
0.96 
0.5 

3090 
. 29.7 

10.9 
.33.2 

.31300 J 
61.0K . 
2390 
1260 

0.11 U 
24.2 J 
519J 
1.0 UL 
0.45 U 

287 

1.1 U 
46.4 
254 

-
_ 
-i 

_ 
-
_ 
_ 
-
-

' -
-
_ 
_ 
-
_ 
-
_ • 

-
-
_ 
-

SEDF 1 
10/04 

2970 
0.49 U 

1.8 • 
21.2 

0.22 
0.3 • 
9.4 
6.7 
1.7 
7.7 • 

5650 
14.6 

-514 
51.2 

0.055 U 
6.3 
128 
0.74 

0.17U 
159 U 
0.47 U 

9.9 
~ 70.6 

4.3 U 
4.3 U 
4.3 U 
2.2 U 
2.2 U 
2.4 

2.2 U 
2.2 U 
4.3 U 
2.2 U 
4.3 U 
4.3 U. 
4.3 U 
4.3 U 
4.3 U 
2.2 U 
2.2 U 
2.2 U 
2.2 U 
22 U 

1/05 

2950 
0.54 UJ 

2.4 
35.8 
0.2 

0.31 
533 

5.6 J 
1.9 J 
4.8 

8530 J 
10.8 J 
602 J 
76.5 J 

0.055 UJ 
4.4 
209 
1 UJ 

0.18 U 
94.1 

1.6 U.. 
6.8 

69.4 

4.6 U 
4.6 U 
4.6 U 
2.4 U 
2.4 U 
1.7 J 

2.9 JN 
2.4 U 
1.4 J 
2.4 U 
4.6 U 
4.6 IJ 
4.6 U 
4.6 U 

4.5 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
24 U 

-

4/05 

8270 
1.3 UL 

4.7 • 
66.1 

0.41 U 
0.97 U 
3510 J 

17.7 
5.3 U 
14.8 

^ 18400 
29.7 J 
1520 

542 K 
0.093 U 

13.1 
423 

0.81 UL 
0.49 U 
142 U 

1.8 
24.1 
137 J . 

6 U 
6 U 
5 U 

3.1 U 
3.1 U 
8.1 

3.1 U 
3.1 U 
5.6 J 
3.1 U 
6 U 
6 U 
6 U 
6 U 
6 U 

3.1 U 
3.1 U 
3.1 U 
3.1 U 
8.2 J 

-

7/05 

17000 J 
1.2 UJ 
5.6 J 
110 J 
1.1 J 

0.36 J 
1380J 
24.4 J 
9.2 J 
19.1 J 

23700 J 
68.7 J 
1880J 
242 J 

0.66 UJ 
17.3 J 
802 J 
1.4 UJ 

0.41 UJ 
127J 
1.3 UJ 
39 J 
125 J 

1.6,J 
2.6 J 

5.6 UJ 
2.9 UJ 
2.9 UJ 
2.9 UJ 
5.3 J 

2.9 UJ 
2.7 J 

2.9 UJ 

5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 UJ 
2.9 UJ 
2.9 UJ 
2.9 UJ 
2.9 UJ 
29 UJ 

290 UJ 

10/05 

19500 
1.1 UJ 

6.2 
114 

0.55 
022 
2410 
31.2 
9.7 

28.5 
25400 

102 
2680 
305 J 
0.12 
22.7 
1020 

1.3 UJ 
" 0.062 U 

181 
1.4 UJ 

" 51.6 
173 

5.4 U 
5.4 U 
5.4 U 
2.8 U 
2.8 U , 
3.9 JN 
2.8 U 

. 2.8 U 
5.4 U~ 
2.8 U 
5.4 U 
2.4 J 
5.4 U 
5.4 U 

6.1 JN 
2.8 U 
2.8 U 
2.6 U 
2.8 U 
28 U 

280 U 

1/06 

15700 
1.3 J 
6.5 

99.1 
0.87 
0.18 
1410 
24.9 

" 9.7 . 
19.6 

25400 
97.6 
2110 
434 . 

0.095 
17.8 J 
829 J 

1.5 
0.14 U 
116U 
1.1 U 
48.2 
116 

2.5 U 
15 

'8.5 J 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
4.9 U 
2.5 U 
4.9 U 
4.9 U 
4.9 U 

5.3 
1.5J 
2.5 U 
1.4J 
2.5 U ' 
2.5 U 
25 U 

250 U 

4/06 

. 9280 
0.38 L 

2.9 
60.4 

0.69 
0.13 
766 
14.3 

5.1 
11.5 

15500 
42.3 
1170 • 
196 L 

0.068 U 
10.3 
517 

0.47 UL 
0.13 U 
138 U 

0.65 U 
22.9^ 
93.0 

-
-
-
.-
-
-
_ 
-
-
-

• -

-
_ 

• -

-
-
-
-
-
_-
-

7/06 

17900 
1.7 UJ 

9.6 
179 
1.3 

0.12 U 
1450 J 
26.3 
7.4 J 
32.6 

35700 
. 151 J 

2040 J 
176 J 
0.11 
17.5 

597 J . 

0.66 UJ 
0.089 U 
215 U 
1.1 U 
52.2 
128 J 

-
_ 
'-

- -
-
-
_ 
-
-
-
-
-
_ 
-
_ 
-
-
-
-
_ 
-

10/06 

18300 
1 UJ 
7.3 
108 

1.1 U 
0.73 U 
1570 J 
26.9 
9.7 

24.6 
27600 

132 
2300 J 
489 J 
0.082 
18.9 

1160 J 
0.98 U 
0.14 U 

772, 
0.87 U 

55.5 
126 

-. . 
-
-
-
-
-
_ 
- .. 
-
-
-
-
-

-
-
_ 
-
-
_ 

• -

1/07 

10200 
0.51 UL 

4.1 

73.8 
0.56 U 

0.089 U 
lOOOJ 

16.7 

6.1 
17.0 

18400 
66.0 

1450 J 
185 L 

- 0.12 
13.0 J 
604 J 

0.62 UL 
0.12 U 
127 U . 
1.0 U 
36.1 
91.7. 

-
-

• -

-
-
-
-
-
.-
-
- • 

-
_ 
-
-
_ 
-
_ 
-
_ 
-

4/07 

16700 
0.61 R 
8.9 L 
143 
1.1 

0.12 U 
934 
25.5 

. 9.1 
32.5 

29000 J 
175 K 
2110 
328 
0.20 

17.8 J 
727 J 

1.1 L 
0.35 U 
155 U 
1.4 U 
59.3 
140 

_ 
-
_ 
-
_ 
_ 
_ 
-

. -
-
_ --
_ 
-
_ 
_ 
_ 
_ 
_ 
_ 
-

U -Anatyte was not detected above the reporting limit. 

J - Estimated concentration. 

; - Not analyzed. 

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification" 

D - Sample diluted in the tab for analysis. 

K - Analyte present. May be biased High, 

L - Analyte present. May be biased low 

R - Data Rejected 

P - Discrepency in GC analysis. Lower value reported. 

S - Sample spike recovery is outside of control limits . 
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RUTH ASSOCIATES, INC. 

Table 5 (continued) 
Summary of Sediment Data for Army Creek and Army Pond 

Parameter 

Semi-Volatiles (^g/kg) 

1,1'-Biphenyl 

2,2'-oxybis (1-Chlpropropane) 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,6-Dinitrotoluene 
2-Methylnaphthalene 
2-Methylphenol 
4,6-Dinitro-2-methylphenol 
4-Methylphenol 
Acetophenone 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) Fluoranthene 
Benzo (g,h,i) Perylene 
Benzo (k) Fluoranthene 
Bis(2-chloroethyl)Ether 

Bis(2-ethylhexyl)phthalate 
Caprolactam » 
Di-n-biJtyl phthalate 
Di-n-octyl phthalate 
Dibenzo (a,h) Anthracene 

Diethylphthalate 
Hexachlorocyclopentadiene 
Indeno (1,2,3-cd) Pyrene 
N-Nitrosodiphenylamine 
Naphthalene 
Pentachlorophenol 
Phenol 
Chrysne 
Fluoranthene 
Phenanthrene 
Carbazole 
Pyrene 

SEDG . 1 
10/04 

550 U 
550 U 
550 U 

1400 UJ 
550 U 
550 U 
550 U 

1400 UJ 
550 U 
550 U 
550 U 
550 U 
550 UJ 
550 U 

' 350 J 
380 J 
300 J 
400 J 
0.56 U 
190 J 

550 U 
550 U 
550 UJ 

550 U 
550 U 
550 UJ 
360 J 
550 U 
550 U 

1400 U 
550 U 

550 U 
550 U 
550 U 
550 U 
550 U 

1/05 , 

520 U 
520 UL 
520 UL 
1300 U 
520 U 
520 U 
520 U 

1300 UL 
520 U 
520 U 
520 U 
520 U 
520 U^ 
520 U 
520 U 
520 U 

' 520 U. 
520 U 
0.53 U 
520 U 

520 U 
520 UL 
520 U 

520 U 
. 520 U 

520 U 
520 U 
520 U 

520 U 
1300 U 
520 U 
520 U 

520 U 
520 U 
520 U 
520 U 

4/05 

1100 UJ 
1100 UJ 
•1100U 
2900 UL 
1100 U 
1100 UJ 
1100 U 
2900 U 
1100 U 
1100 U 

1-ioou 
1100 UJ 
1100 u 
1100 u 

• 2200 
2600 
1600 
2100 

0.57 U 
1700 J 

1100 U 
1100 U 
1100UJ 

410 J 

1100 U 
1100U 
1700 

1100U 

1100U 
2900 U , 
1100U 

1100 U 
1100 U 
1100 u-
1100 u 
1100U 

7/05 

800 UJ 
800 UL 

' 800 UJ 
2000 UJ 
800 UJ 
800 UJ 
800 UJ 
2000 UJ 
800 UJ 
800 UJ 
800 UJ 
800 UL 
800 UJ 
690 J 
1000 J 
1300 J 
890 J 

, 1000 J 
' 3 . 2 U J 

780 J 

800 UJ 
800 UJ 
800 UJ 
230 J 

800 UJ 
800 UJ 
870 J 

800 UJ 
800 UJ 

2000 UJ 
800 UJ 

1300 J 
2100 J 
760 J 

800 UJ 
1600 J 

10/05 

1100 U 
1100 U 
1100 U 

2700 UL 
1100 U 
1100 U 
1100U 
2700 U 
1100 U 
1100 U 
1100 U 
1100 U 
1100 U 
1200 
1500 
2300 
870 J 
1800 
4:2 U 

1700 U 

1100 U 
1100 U 
1100 U 

220 J 
1100 U 
1100U 
910J 

1100U 
1100U 

2700 UL 
1100 U 
1900 
3100 
1100 

1100 U 
3100 

1/06 

, 4 9 0 U 
490U 
490 U . 

1200 UL 
490 U 
490 U 
490 U 

1200 UL 
490 U 
490 U 
490 U 
490 UL 
490 UL 
120 J 
160 J 
220 J 
100 J 
160 J 
490 U 
490 U 
490 U 
490 U 
490 U 

490 U 
490 U 
490 U 
120 J 
490 U 
490 U 
1200 U 
490 U 
180 J 
320 J 
110J 
490 U 
250 J 

4/06 

690 U 
690 U 
690 U 

1700 UL 
690 U 
690 U 
690 U 
1700 U 
690 U 
690 U 
690 U 
690 U 
690 U 
2000 
2600 
4200 ' 
1700 
2900 
690 U 
1100 

690 U 
690 U 
690 UJ 

820 
690 UJ 
690 U 
2400 
690 U 
690 U 
1700 U 
690 U 
3200 
4600 
1500 
350 J 
4000 

7/06 

940 U 
940 U 
940 U 

2400 R 
940 U 
940 U 
940 U-

2400 UL 
940 U 
940 U 
940 U 
940 U 
940 U 
1200 
1600 
2100 
1300 
1900 

940 U 
1300 U' 
940 U 
940 U 
940 U 

490 J 
940 U" 

940 UL 

1500 
940 U 

^940 U 

2400 UL 
940 U 
2200 

3300 
1200 
230 L 
2700 

10/06 

610 U 
610 U 
610U 

1500 UL 
610 U 
610 U 
610 U 
1500U 
610 U 
610 U 

610 U 
610 U 
610 U 

810 
1100 
1700 
570 J 
1200 

610 U 
400 J 
610 U 
6 1 0 U . 
610 U 

250 J 
610U 

610 UL 

940 
610 U 

610 U 
1500 UL 
-610 U 

1400 

2000. 
720 

610UL 
2000 

1/07 

630 U 
630 U 
630 U 

1600 UL 
630 U 
630 U 
630 U 

1600 UL 
630 U 
630 U 
630 U 
630 U 
630 U 

700 
990 
1300 
500 L 
1100 

630 U 
630 U 
630 U 
630 U 
630 U 

220 J 
630 U 

630UL 

980 
630 U 
630 U 
1600 U 
630 U 
1200 
2100 
690 

630 U 
1400 

4/07 

520 U 
520 U 
520 U 
1300 U 
520 U 
520 U 

•520U 
1300 U 
520 U 
520 U 
200 L 
520 U 
520 U 
1400 
1600 
1900 
1100 
1700 

520 U 
810 

520 U 
520U 
520 U 
390 J 

520 U 
520 UL 

1300 
520 U 
520 U 

1300 UL 
520 U 
1900 
3200 

1200 
180 J 
2600 

U - Analyte was not detected above the reporting limit. 

.J - Estimatetj concentration. 

- Not analyzed. 

UL - Not detected, quantitation limit is probably higher 

K - Analyte present. May be biased High. 

L - Analyte present. May be biased low 

R - Data Rejected 
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RUTH ASSOCIATES, INC. 

Table 5 (continued) 
Summary of Sediment Data for Army Creek and Army Pond 

Parameter 

Inorganics (mg/kg) 
Aluminurn 
Antimony 
Arsenic 
Barium 
Beiyllium 
Cadmium 
Calcium 
Ctiromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Ttiallium 
Vanadium 
Zinc 
Pesticides/Herbicides (^g/kg) 
4.4'-DDD 
4.4'-DDE 
4,4'-DDT 
/ydrin 
alpfia-BHC 
Aiptia-Ctilorodane 
beta-BHC 
delta-BHC ' 
Dieldrin 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin ^• 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 
gamma-Ctilorodane 
Heptactilcr 
Heptactilor Epoxide 
Methoxychlor 
Toxapherie 

SEDG 1 
10/04 

10900 
0.61 U 

5.4 
89.3 
0.64 
0.64 
3110 
23.3 
6.7 

23.9 
20200 
61.3 
2340 
635 

0.2 U 
18.6 
525 

0.79 U 
0.21 U 
202 U 
0.58 U 
37.2 
143 

5.5 U 
5.5 U 
5.5 U 
2.8 U 
2.8 U 

6.7 JN 
15 JN 
2.8 U 
5.5 U 
2.8 U 
5.5 U 
5.5 Li 
5.5 U 
5.5 U 
5.5 U 
2.8 U 

4.2 JN 
2.8 U 

5.2 JN 
28 U 

-

' 1/05 

9240 
0.87 J 

3.7 
82.3 
0.58 
0.56 
1660 

. 16.4 J 
3.2 J 
13.2 

11700 J 
73.2 J 
1260 J 
110J 

0.15 UJ 
10 

561 
1.1 UJ 
0.2 U 
119 

1.8 U 
37.5 
66.7 

3 J 
6.6 

5.2 U 
2.7 U 
2.7 U 
1.3J 
2.7 U 
2.7 U 
5.2 U 
2.7 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
2.7 U 
1.4 J 
2.7 U 
2.7 U 
27 U 

-

4/05 

8000 
1.2 UL 

4.3 
70.2 

0.39 U 
0.96 U 
4700 J 

18.3 
4.8 U 
20.5 

15500 
42.5 J 
1750 
371 K 
0.086 
14.3 
458 

0.77 UL 
0.45 U 
133 U 

1.8 
26.1 

• l 3 2 J 

5.7 U 
5.7 U 
5.7 U 
2.9 U 
2.9 U 

16 
2.9 U 
2.9 U 

5.7 
2.9 U 
5.7 U 
5.7 U 
5.7 U 
5.7 U 
5.7 U 
2.9 U 
7.5 JN 
2.9 U 
2.9 U 
7.7 J 

-

7/05 

21000 J 
1.8 UJ 
8.2 J 
171 J 
1.2 J 
1.3 J 

4160 J 
39.1 J 
11.8J 
41.7 J 

30900 J 
101 J 

3530 J 
402 J 

0.12 UJ 
32.5 J 
1190 J 
2.2 UJ 

0.63 UJ 
163 J 
2UJ 

64.2 J 
285 J 

8UJ 
5.2 J 
8UJ 

4.1 UJ 
4.1 UJ 

17J . 
20 J 

4.1 UJ 
4 J 

4.1 UJ 
8UJ 
SUJ 

4.1 UJ 
4.5 J 
8UJ 

4.1 UJ 
6.3 JN 
4.1 UJ 
2.1 J . 
12J 

410 UJ 

10/05 

19000 
2UJ . 
8.9 
193. 

0.71 
1 

5430 
39.6 
11.9 
49.7 

34200 
113 

3540 
566 J 

.0 .16 
33 

1250 
27 UJ 
0.13 U 

331 
2.9 UJ 
63.2 
295. 

11 U 
11 U 
11 U 
5.5 U • 

.. 5.5 U 
21 JN 
5.5 U 
5.5 U 
11 U 
5.5 U 
11 U 
11 U 
11 U 
3.2 J 
10J 

5.5 U 
5.5 U 
5.5 U 
5.5 U 
14 J 

550 U 

1/06 

5950 
0.5 J 
2.2 

. 55.5 
0.41 
0.14 
2580 
10.5 
2.8 
8.6 

8860 ' 
27.1 
995 
149 

0.067 U 
6.9 J 
455 J 
0.97 U 
0.15 U 
89.6 U 
i . l U 
19.6 
46.4 

1.6 J 
3.8 J 
2.6 J 
2.5 U 
2.5 U 
3.1 J 
2.5 U 
2.5 U 
1.4 J 
2.5 U 
4.9 U 
1.5J 
4.9 U 
1.5 J 
4.9 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
25 U 

250 U 

4/06 

19600 
0.69 L 

5.8 
169 
1.2 

0.70 
3980 
34.5 
11.3 
160 

28100 
90.5 
3420 
934 L 
0.14 
29.7 

•1200 
0.75 UL 
0.21 U 

257 
0.87 U 

53.2 
256 

_ 
_ 
-
-

-
-
-
-
'_ 
_ 
-
-
-

-
-

-

7/06 

11800 
2.0 UJ 

5.4 
135 

0.91 U 
0.23 U 
4890 J 

25.7 
11.5J 
32.6 

25100 
587 J 
2200 J 
505 J 
0.14 U 
21.8 

593 J 
1.2 UJ 
0.17 U 
3.6 U 
2.0 U 
40.7 
207 J 

-
. _ 
-
-
-
-
-
-
-
-
-
- • 

-
-

-
-
-
-
-

10/06 

16100 
1.3 UJ 

7.6 
156 

I.OU 
1.2 U 

4030 J 
32.8 
11.7 
37.9 

29100 
72.1 

2930 J 
1240 J 
0.089 
27.4 

808 J 
0.86 U 
0.17 U 

180 
1.1 U 
50.0 
243 

_ 
_ 
-
-
_ 
-
-
_ 
_ 

• -

-
_ 
-

-
-
-
-
_ 
_ 
- • 

1/07 

14200 
0.99 L 

7.4 
, 146 
0.95 
0.5 

4080 J 
28.2 
12.1 
33.7 

27200 
70.5' 

2470 J 
559 L 
0.13 

23.3 J 
749 J 

, 0.78 UL 
0.15U 
102 U 
1.3 U 
46.2 
212 

_ 
_ 
-
-
_ 
-
-
'-
_ 
-

• -

_ 
-
-
-
-
- . 
-
-
-
-

4/07 

5680 
0.73 R 
2.9 L 
50.7 

0.39 U 
0.4 

1980 
15.4 

4 
15.4 

12300 J 
,62.3K 

1570 
284 
0.19 

11.2J 
261 J 

0.85 UL 
0.38 U 
163 U 
0.92 U 

21.6 
99'.9 

_ 
_ 
-
-
_ 
-
-
-
-
-
-
-
_ 
-
-
-
-
-
-
-
-

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification" 

. U - Analyte was not detected above the repoiling limit. K - Analyte present. May be biased High. 

J - Estimated concentration. L - Analyte present. May be biased low 

- Not analyzed. R - Data Rejected 

D - Sample diluted in the lab for anatysis. P - Discrepency in GC analysis. Lower value reported. 

S - Sample spike recovery is outside of control limits 7/20/2007 G. 



ORIGIMAL 

ATTACHMENT 6 

"̂  List of Documents Reviewed 

Record of Decision, Remedial Alternative Selection, Site: Arrny Creek Landfill Site, New Castle 
^ CoM/1/y, De/aware, U.S. EPA, September 30, 1986.. • .' 

1 • • • , 

' Record of Decision, Army Creek Landfill Operable Unit Two, U.S. EPA, June 29, 1990. 

Consent Decree, Army Creek Landfill Superfund Site, New Castle, Delaware, September 1991. 
Consolidated Civil Action Nos. 91-409-007JJF and 91-418. 

Operations and Maintenance, Phase 1, New Castle County, Delaware, Army Creek Site, Roy F. 
Weston,'Inc., February 1992. 

. Remedial Design/Remedial Action, The Work Plan, New Castle County, Army CreekSite, Roy F. 
Weston, Inc., February 1992. 

Remedial Action Report for Army Creek Treatment Plant, Clean Tech, April 1994. 

Army Creek Landfill Trust Fund ("Trust") Scope of Work-]: Cap Project, Remedial Action 
Completion Report, R. L. Wootten, April 13, 1994. 

Preliminary Close Out Report, Army Creek Landfill Superfund Site, New Castle, Delaware, U.S. 
EPA, April 29, 1994. 

Cap System Operation and Maintenance Plan,. Army Creek Landfill Superfund Site, New Castle, 
Z)e/owflre, Paul C. Rizzo Associates, Inc., July 29, 1994. 

Army Creek Treatment Plan Operations & Maintenance Manual, Clean Tech, Inc., February 
1995. ~ 

Letter re: Operation and Maintenance Requirements, Army Creek Landfill Superfiand Site, from 
Debra Rossi to S.A. LaRocca, July 16, 2002. 

Updated Pilot Program for the Temporary Suspension of the Army CreekLandfill Pump-and-
Treat System Amended to Address Comments from EPA and Artesian Water Company, New 
Castle County Department of Special Services, August 30,2004. 

Army Creek Landfill Boundary Well Quarterly Sampling Results, July 2004 Sampling Event, 
Teta Tech, Inc., September 2004. , 



ORir-

Second Five-Year Review'Report, Army Creek Landfill Superfund Site, New Castle, DE, U.S. 
EPA, September 30, 2004. ^ / 

First through Ninth Quarterly Status Reports, Pilot Test Program for the Suspension of Army 
Creek Landfill Pump & Treat System, Ruth Associates, Inc., April 21, 2005 through May 21, 
2007. ' . ' 

^ ^ • • • 

Facility Inspection Report (1Q05 and 2Q05), Army Creek Landfill Trust Fund Steering 
Committee, June 27, 2005. 

Facility Inspection Report (3Q05 and 4Q05), Army Creek Landfill Trust Fund Steering 
Committee, February 27, 2006. 

Email communication from Michele Ruth to Debra Rossi Re: Request, March 17, 2006. 

Email communication from Debra Rossi to Michael Harris and Michele Ruth Re: Army Creek 
Groundwater Pesticide Monitoring, March 20, 2006. 

Extension Request, Pilot Test Program for the Suspension of Army Creek Landfill Pump & Treat 
5y5/em, Ruth Associates, Inc., May 19, 2006. 

Facility Inspection Report (1Q06 and 2Q06), Army Creek,Landfill Trust Fund Steering 
Committee, August 22, 2006. 

Army Creek Landfill Trust Fund Semi-Annual Report, Army Creek Landfill Trust Fund Steering 
Committee, January 10,2007. 

Letter re: Proposed Revisions to the Monitoring Program Associated with Pilot Tesfing of the 
Suspension of the Army Creek Pump-and-Treat System, from Michele C. Ruth to Debra Rossi, 
June 26, 2007. : 

Email communication from Mindi Snoparsky to Michael Harris Re: Army Creek groundwater 
monitoring proposal, July 12, 2007. 

Email communication from Susanna A. Mays to Debra Rossi Re: Semi-Annual Facility 
Inspection Report - Army Creek Landfill Site, July 30, 2007. 

Status Report Second Quarter of 2007. through First Quarter of 2009, Pilot Test Program for the 
Suspension of Army Creek Landfill Pump & Treat System, Ruth Associates, Inc., August 1, 2007 
through April 2009. 

Letter re: Army .Creek Landfill Trust Fund Annual Settlement Monument Survey, from Michael • 
A. Barbara to Debra Rossi,.August 23, 2007. 

Email communication from Debra Rossi to Michael Barbara Re: Army Creek Landfill Cap 
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Elevation Survey, September 24, 2007. 

Email communication from Susanna A. Mays to Debra Rossi Re: Quarterly Facility Inspection 
Reports -3"^ & 4'̂  Quarter 2007 - Army Creek Landfill Site, January 30, 2008. 

The Artesian Pipeline, Spring 2008, Artesian Water Company. ; 

Letter re: Army Creek Landfill Trust Fund Site Inspections, from Michiael A. Barbara to Debra 
Rossi, May 1,2008. 

Arrny Creek Landfill Trust Fund Semi-annual Inspection Report, January I, 2008 thru June 30, 
2008, Army Creek Landfill Trust Fund Steering Committee, July 21, 2008.++ 

Email communication from Debra Rossi to Michael Barbara Re: Army Creek Inspection 
Frequency, July 22, 2008. 

Email communication from Susanna A. Mays to Debra Rossi Re: Semi-Annual Facility 
Inspection Report - Arniy Creek Landfill Site (Army Creek Landfill Facility Inspection Report-
3Q08, attached), January 27, 2009. 

The Artesian Pipeline, Spring 2009, Artesian Water Company. 

Email communication from Michael Harris to Debra Rossi Re: Army Creek Landfill annual 
OifeM costs, April 21, 2009. 

Email communication from Michael Barbara to Debra Rossi Re: Army Creek Landfill -
Summary of O&M Costs (Landfill Cap) 2004-2008, April 27, 2009. 

Letter re: Completion of Scope of Work-2, Minor Modification to Operation & Maintenance 
Plan, Army Creek Landfill Superfund Site, from Debra Rossi to Michael Harris, May 4, 2009. 

Email communication from Michael Harris to Debra Rossi Re: AC 5 year review O&M Cost, • 
May 27, 2009. 

Email communication frorn Debra Rossi to Michael Barbara Re: Fw: Army Creek Landfill Cap 
Elevafion Survey, May 27, 2009. 

Email communication from Michael Barbara to Debra Rossi Re: Fw: Army Creek Landfill Cap 
Elevafion Survey, May 27, 2009. 

Email communicafion from Michael Harris to Debra Rossi Re: Amiy Creek Landfill - Summary 
of O&M Costs (Landfill Cap) 2004-2008, June 4, 2009. 
Letter re: Landfill Cap System Inspection, Army Creek Landfill Superfund Site, New Castle DE 
(w/ attachment), from Aaron Frantz to Debra Rossi, June 23, 2009. 
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Letter re: Army Creek Landfill Inspection Report; Addendum - Cap System Operation and 
Maintenance Plan (O&M Plan), from Michael Barbara to Debra Rossi, August 26, 2009. 

Cap System Operation and Maintenance Plan, Army Creek Landfill Superfund Site, New Castle, 
Delaware, Addendum I, Army Creek Landfill Trust Fund Steering Committee, August 2009. 
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